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ABSTRACT 
SELF-MANAGEMENT AS A MEDIATOR OF THE RELATIONSHIP BETWEEN 
SOCIAL SUPPORT AND HEALTH OUTCOMES OF AFRICAN AMERICAN 
ADULTS WITH TYPE 2 DIABETES  
Tariq N. Al-Dwaikat 
December 2, 2017 
Type 2 diabetes (T2D) is often associated with serious complications. African 
American adults have higher rates of diabetes-related complications than other 
ethnicities. Diabetes self-management reduces the risk of developing biological and 
psychological symptoms. Social support promotes positive behavior change and self-
management that leads to improved biobehavioral and psychosocial outcomes. Few 
studies explored the relationship between social support dimensions and self-
management behaviors, diabetes biomarkers, and psychosocial outcomes of African 
American adults with T2D.  
The purpose of this dissertation was to examine the relationships of various 
dimensions of social support with self-management behaviors and diabetes biomarkers 
and psychosocial outcomes of African American adults with T2D. This dissertation 
consists of three manuscripts which include: (1) a state of the science systematic review 
of social support measurement in studies of persons with T2D; (2) a study of the 
relationships of sociodemographic characteristics with dietary adherence and glycemic 
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control in persons diagnosed with T2D; and (3) a cross-sectional study in which the 
effects of self-management as a mediator in the relationship between social support and 
health outcomes in African American adults diagnosed with T2D was explored.  
The systematic review of the literature revealed that the existing definitions of 
social support convey the need for uniform descriptions of the attributes of the concept. A 
majority of the studies used measures that assess perceived support. The desired 
outcomes of social support included positive behavior change, improved self-
management, and improved health outcomes. The use of a combination of social support 
measures was recommended to capture the multidimensionality of support necessary to 
improve outcomes. 
The second manuscript examined the relationships of sociodemographic 
characteristics with adherence to American Diabetes Association (ADA) dietary 
guidelines and glycated hemoglobin (A1C) in adults with T2D. The results of this study 
showed that females, non-Hispanic Blacks, widowers, and those with less than a high 
school education had higher A1Cs than their counterparts. Race/ethnicity and marital 
status were significantly related to adherence to ADA dietary guidelines. In addition, sex, 
race/ethnicity, and marital status were significantly related to A1C. Thus, it is important 
to control for these sociodemographic characteristics in studying the impact of self-
management on health outcomes in persons with T2D. 
The third manuscript results revealed that functional support, the quality of the 
primary intimate relationship, and the number of support persons were negatively 
correlated with depression. Functional support and satisfaction with support explained a 
viii 
significant amount of the variance in self-management. However, self-management failed 
to mediate the relationship between social support dimensions and health outcomes.
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The primary purpose of this dissertation was to examine the relationships of 
various dimensions of social support with self-management behaviors and diabetes 
biomarkers and psychosocial outcomes in African American adults with type 2 diabetes 
(T2D). This dissertation comprises an introduction chapter, three manuscripts, and a 
conclusion chapter that evaluates and ties together the findings of these manuscripts. 
First, a systematic review and critical analysis of the measures of social support used in 
prior research with patients diagnosed with T2D was presented. Next, the relationships of 
sociodemographic characteristics with adherence to the American Diabetes Association 
(ADA) dietary guidelines and glycemic control among adults diagnosed with T2D was 
studied. Finally, the relationships of various dimensions of social support with self-
management behaviors and diabetes biomarkers and psychosocial outcomes in African 
American adults with T2D was studied.  
Chapter Two is a systematic review and critical analysis of the state of 
measurement of social support within the studies of persons with T2D .1 
 
1 Chapter Two is a published manuscript “Systematic Review and Critical Analysis of Measures of 
Measures of Social Support Used in Studies of Persons With Type 2 Diabetes” By T.N. Al-Dwaikat and L. 
A. Hall, 2017, Journal of Nursing Measurement, 25, pp. E74- E107. Copyright [2017]. By Springer 
Publishing Company. Reprinted with permission.  
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In the United States, African Americans have been affected significantly by 
diabetes; 12.7% of diagnosed adults with diabetes aged 20 years or older are African 
American, whereas the non-Hispanic Whites are only 7.4% of that population (Centers 
for Disease Control and Prevention [CDC], 2017). African Americans have higher rates 
of diabetes-related complications than non-Hispanic Whites; African Americans have 
higher rates of end-stage renal disease and lower limb amputations than non-Hispanic 
Whites (American Diabetes Association [ADA], 2015). In addition, African Americans 
are twice as likely as non-Hispanic Whites to die as a result of diabetes (CDC, 2016).  
African American adults with diabetes or prediabetes have higher levels of A1C 
than non-Hispanic Whites; these differences increased as their glucose tolerance 
worsened (Ziemer et al., 2010). Despite the fact that African Americans’ diabetes 
biomarkers indicated their increased risk for complications, their perception of the risk is 
low (Calvin et al., 2011). African Americans are less likely to adhere to their diabetes 
medications than non-Hispanic Whites (Osborn et al., 2011). In addition, adherence to 
glucose monitoring standards is low among African Americans (Trinacty et al., 2007). 
This health disparity warrants a need for further exploration and development of 
interventions to help African Americans effectively manage their blood glucose levels 
(Kirk et al., 2006). Thus, it is important to study how social support dimensions are 
related to self-management and health outcomes of African American adults with T2D to 
reduce the disparity among this vulnerable population. 
Individuals diagnosed with T2D experience higher rates of depression than those 
without T2D (Semenkovich, Brown, Svrakic, & Lustman, 2015). In addition, Ali, Stone, 
Peters, Davies, and Khunti (2006) found that depression was higher in females than 
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males diagnosed with T2D. In a more recent systematic review, Nouwen et al. (2010) 
reported that persons diagnosed with T2D were at a 24% increased risk of developing 
depression than persons without the disease. 
Depression was significantly correlated with higher rates of diabetes-related 
complications due to poor metabolic control and non-adherence to dietary and medication 
regimens (Katon, 2008; Lustman & Clouse, 2005). In addition, depression among 
persons diagnosed with T2D is associated with higher rates of myocardial infarctions and 
strokes (Lin et al., 2010). Compared to patients with T2D only, those with T2D and a 
comorbid depression are at a 30% increased risk of developing a myocardial infarction 
(Scherrer et al., 2011).  
Diabetes-related complications, including depression, are associated with poor 
glycemic control (ADA, 2015). Depression and T2D are comorbid conditions that often 
occur frequently together (Katon, 2008; Pan et al., 2010). A bidirectional relationship 
exists between the two conditions (Pan et al., 2010).  
 Furthermore, Penckofer and colleagues (2014) recommended that more studies 
are needed to examine the role of self-care and non-adherence outcomes in mediating this 
relationship. Thus, the relationship between self-management and diabetes-related health 
outcomes should be explored, taking into consideration the biological and psychosocial 
impact of the disease on adults diagnosed with T2D.  
The psychological impact of T2D was not limited to depression; it includes also 
the symptoms of anxiety and stress (Fisher et al., 2008; Lloyd, Smith, & Weinger, 2005). 
Patients diagnosed with diabetes are at a higher risk (25%) of developing anxiety 
symptoms than people without diabetes (Smith et al., 2013). Conversely, individuals with 
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higher levels of anxiety are at an increased risk of developing T2D (Engum, 2007). 
Anxiety occurs as a result of excessive stress due to a threating life event that has already 
happened or is expected in the future; this in turn can lead to a state of fear that interferes 
with daily-life functioning (American Psychiatric Association [APA], 2013). Obviously, 
the diagnosis of diabetes and its related burden on the lives of diagnosed people would be 
a possible threat. 
 Anxiety symptoms are positively correlated with depressive symptoms. In 
addition, Collins-McNeil (2006) found negative correlations between perceived 
functional social support and both anxiety and depressive symptoms. Functional social 
support decreased the odds of diagnosis of depression and anxiety among African 
Americans with T2D (Thomas, Jones, Scarinci, & Brantley, 2007). 
Besides depression and anxiety, stress related to diabetes is another psychological 
burden that affects the lives of persons with T2D (Hilliard et al., 2016; Walker, 
Gebregziabher, Martin-Harris, and Egede, 2014). Stress is linked to diabetes in many 
different ways, stress may be conceptualized as the psychological reaction to the 
overwhelming responsibilities that are associated with the diagnosis of diabetes or its 
related management (Lloyd, Smith, & Weinger, 2005). On the other hand, stress is 
thought to affect persons’ control of diabetes and consequently their health outcomes 
(Lloyd, Smith, & Weinger, 2005; Penckofer, Doyle, Byrn, & Lustman, 2014).  
The impact of stress on T2D persons’ outcomes is varied by race/ethnicity 
(Hilliard et al., 2016; Kim et al., 2009; Shallcross et al., 2015). Shallcross and colleagues 
found that under conditions of high stress, African Americans experience poorer mental 
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health. They also found that high stress impedes the effects of functional social support 
on the mental health of African Americans with T2D. 
In conclusion, depression, anxiety, and stress are associated with diagnosis of 
T2D. These psychological disorders could be also the precursor for developing T2D, 
especially among African Americans. Depression, anxiety, and stress impede the ability 
of the person to perform self-care behaviors, consequently worsening the outcomes of 
T2D both physically and psychologically (Gonzalez et al., 2008; Samuel-Hodge, 
Watkins, Rowell, & Hooten, 2008; Wu et al., 2013).  
Diabetes self-management includes lifestyle changes that are important to 
minimize and prevent complications (ADA, 2015). Diabetes self-management requires 
persons diagnosed with T2D to change their behaviors and maintain a diabetes-related 
healthy lifestyle (Haas et al., 2013). These lifestyle changes are related to diet, physical 
exercise, medications, and personal care behaviors, such as glucose monitoring and foot 
care. Diabetes self-management is challenging, especially for older adults (Suhl & 
Bonsignore, 2006) and African Americans (Murrock, Taylor, & Marino, 2013). Murrock 
and colleagues’ (2013) found that African American women diagnosed with T2D had 
challenges in self-management of their dietary regimens. These challenges were 
attributed to difficulties in changing dietary behavior, lack of information, and lack of 
support.  
Lack of functional social support along with other barriers, such as physical 
inactivity and depression, were among the challenges that older adults may face in 
managing T2D (Suhl & Bonsignore, 2006). Low income, other comorbidities, the 
presence of diabetes-related complications, and lack of financial support may also hinder 
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older adults’ self-management ability (Bayliss, Ellis, & Steiner, 2007). Middle-aged 
adults were also a disadvantaged group when self-management and T2D outcomes were 
measured (Ahn, Smith, Dickerson, & Ory, 2012; Chiu & Wray, 2010). Physical and 
mental wellbeing of older and middle-aged adults were associated with higher levels of 
functional social support (Gallegos-Carrillo, García-Peña, Durán-Muñoz, Flores, & 
Salmeron, 2009; Sukkarieh-Haraty & Howard, 2015). 
Social support dimensions promote positive behavior change and self-
management that leads to improved biobehavioral and psychosocial outcomes (Collins-
McNeil et al., 2009; Egede & Osborn, 2010; Osborn & Egede, 2010). Social support is 
defined as the presence of a social network that exhibits supportive reinforcing behaviors 
that are categorized functionally as instrumental, informational, emotional, and appraisal 
(Langford, Bowsher, Maloney, & Lillis, 1997). Food preparation and assisting with 
medications are examples of instrumental support. An active reciprocal exchange of 
information is the core of informational support (Finfgeld-Connett, 2005). Appraisal 
support is the intangible (verbal and nonverbal) support that reinforces changes in patient 
behavior related to self-management (Vest et al., 2013). Emotional support occurs 
through the empathetic expression of feelings, which is mainly varied by the nature of the 
relationship between the patient and the caregiver (Furler et al., 2008).  
The functional attributes of social support described by Langford et al. (1997) 
were frequently used throughout the literature (Strom & Egede, 2012). Psychosocial 
variables (e.g., sex, culture, and race of both the support person and the patient are 
impacting the effectiveness of social support dimensions (Cosansu & Erdogan, 2013; 
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Hempler, Ekholm, & Willaing, 2013; Mathew et al., 2012; Strom & Egede, 2012; 
Venkatesh & Weatherspoon, 2013; Vest et al., 2013).   
Social support dimensions are linked to a group of outcomes that are related to the 
wellbeing of patients with T2D. These outcomes are classified into three categories: (-1) 
positive health behavior change (Strom & Egede, 2012); (2) improved self-management, 
adherence to regimen, and glycemic control (Cosansu & Erdogan, 2013; Nicklett & 
Liang, 2010; Strom & Egede, 2012; Vest et al., 2013), and (3) improved mental health 
and psychosocial outcomes (Finfgeld-Connett, 2005; Fortmann, Gallo, & Philis-
Tsimikas, 2011; Glasgow et al., 2012; Strom & Egede, 2012). Conversely, negative 
outcomes were observed. These negative consequences are associated with the patient’s 
feelings of being a burden to the social network members (Strom & Egede, 2012), being 
stigmatized due to the diagnosis of T2D (Bhattacharya, 2012), and being criticized for 
following the T2D therapeutic regimen (Mayberry & Osborn, 2012).   
Although African Americans reported fear and uncertainty in following 
therapeutic guidelines, they consider their families the main source of support for T2D 
self-management, followed by their friends and churches (Bhattacharya, 2012). 
Furthermore, Ahia, Holt, and Krousel-Wood (2014) found that glycemic control among 
African Americans differed by the source of support; patients who received support from 
a non-spouse family member or a friend had worse A1C than those received support from 
a spouse or a health care professional.  
Age is another variable that affects the perception of social support dimensions 
among African Americans with T2D (Hessler, Fisher, Naranjo, & Masharani, 2011). 
Hessler and colleagues (2011) found that younger African Americans (ages 29–49) were 
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less likely to trust their health care providers, less likely to rely on their close partners, 
less involved in the church, and had poorer glycemic control than their older 
counterparts. In addition, other variables such as self-efficacy, environmental barriers, 
and body image should be taken into consideration when studying the effects of social 
support dimensions on self-management and thus glycemic control among African 
Americans (Komar‐Samardzija, Braun, Keithley, & Quinn, 2012).  
Studies on the impact of social support dimensions on diabetes biomarkers and 
psychosocial outcomes of African Americans with T2D are limited; few studies have 
been conducted recently. A literature review was performed using five databases looking 
for the peer-reviewed studies published in the last five years that were written in English. 
Only 10 studies met the inclusion criteria; three of them were qualitative studies 
(Bhattacharya, 2012; Murrock, Taylor, & Marino, 2013; Nundy, Dick, Solomon, & Peek, 
2013), which limit the generalizations of their conclusions due to small sample sizes. In 
addition, three of the reviewed studies were conducted only with women (Komar‐
Samardzija, Braun, Keithley, & Quinn, 2012; Miller, 2011; Murrock et al., 2013). Thus, 
there is a need to quantify the impact of social support dimensions on diabetes 
biomarkers and psychosocial outcomes and the mediational effect of self-management on 
the relationship between social support dimensions and health outcomes of African 
American adults with T2D.  
Pender’s Health Promotion Model (HPM) was used as a theoretical framework 
for this study. Pender’s HPM first appeared in 1982 and was revised in 1996 based on 
theoretical and empirical perspectives (Pender, 2011). The primary purpose of the model 
is to assist nurses to better understand the determinant variables of health behavior that 
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will form a basis for behavior change leading to a healthier lifestyle (Pender, 2011, p. 3). 
The components of the HPM are organized into three categories (Figure 1): individual 
characteristics and experiences, behavior-specific cognitions and affect, and behavioral 
outcome/ health-promoting behavior. Based on the evaluation of the HPM, there are 
several concepts and relationships that could be useful to answer the question related to 
the relationships between social support dimensions, self-management, diabetes 
biomarkers and psychosocial outcomes in African American adults with T2D.  
The relationships of social support dimensions with self-management behaviors, 
diabetes biomarkers, and psychosocial outcomes in African American adults with T2D 
was conceptualized within the three major components of the HPM. The influences of 
being African American along with the participants’ sociodemographic characteristics 
were conceptualized under the “individual characteristics and experiences” component 
(personal factors: biological, psychological, and sociocultural). Social support 
dimensions were congruent with the understanding of the “behavior-specific cognitions 
and affect” component within the concept of “interpersonal influences,” self-management 
behaviors were congruent with the “commitment to plan of action” concept within the 
“behavioral outcome”, and diabetes biomarkers and psychosocial outcomes were 
congruent with the “health-promoting behavior” concept (Figure 2).  
The conceptualization of the variables within the HPM will help in delineating the 
relationships between the concepts of interest. A modified model of the HPM was created 
(Figure 3). This model showed that a possible direct relationship of the sociodemographic 
characteristics on diabetes health outcomes should be taken into consideration when 
studying the impact of social support dimensions on these outcomes. In addition, a direct 
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relationship is expected between social support dimensions and health outcomes. 
Furthermore, self-management behaviors are expected to mediate the relationship 
between social and health outcomes of T2D. 
The primary purpose of this manuscript was to systematically review the 
measures of social support used in prior research with persons diagnosed with T2D. 
Conceptual definitions of social support are presented then the state of measurement of 
social support within the T2D literature is critically reviewed. A detailed description of 
the most commonly used measures and their psychometric properties is presented 
followed by a comparison of the strengths and weaknesses of these measures.  Future 
directions in the measurement of social support in persons with T2D are recommended.   
Chapter Three is a study of the relationships of sociodemographic characteristics 
(age, age at diagnosis, sex, race/ethnicity, marital status, education, and income) with 
adherence to the ADA dietary guidelines and A1C among adults diagnosed with T2D. 
The data for this study were obtained from the National Health and Nutrition 
Examination Survey (NHANES) from 2007-2012. Results and conclusions were 
presented for this study in addition to a group of limitations and future recommendations.  
Chapter Four presents the main study of this dissertation. This study explored the 
relationships between the various dimensions of social support, self-management, and 
health outcomes in African American adults with T2D. Chapter Five is the final chapter 
that includes a synthesis of the results, a summary of the conclusions of the previous 
chapters, and recommendations for future studies.  
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Figure 1. Revised Health Promotion Model 
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Figure 3. Measurement of the Variables of Interest as Conceptualized within 





































SYSTEMATIC REVIEW AND CRITICAL ANALYSIS OF MEASURES OF SOCIAL 
SUPPORT USED IN STUDIES OF PERSONS WITH TYPE 2 DIABETES 
Introduction 
It is estimated that 29.1 million of the United States population have diabetes 
(Centers for Disease Control and Prevention [CDC], 2014). Ninety percent to 95% have 
Type 2 diabetes (T2D; (American Diabetes Association [ADA], 2014). T2D is associated 
with a relative insulin deficiency and/or insulin resistance rather than absolute insulin 
deficiency (Chlebowy & Wagner, 2005). Complications can be minimized or prevented 
by lifestyle changes that constitute the diabetes self-management (ADA, 2014). It is 
essential for patients diagnosed with diabetes to modify their health-related behaviors to 
gain control over their T2D. Social support was positively related to improved self-
efficacy and self-care which in turn predicted glycemic control (Cosansu & Erdogan, 
2013). Social support promotes self-efficacy, self-competence, and self-confidence in 
self-management of T2D (Ahia, Holt, & Krousel-Wood, 2014; Osborn, Bains, & Egede, 
2010; Walker, Gebregziabher, Martin-Harris, & Egede, 2014). Bhattacharya (2012) 
explored the psychosocial variables that underlie self-management behaviors following a 
T2D diagnosis.   Social support was essential to strengthen the patient’s belief in his or 
her ability to engage in a behavior change and to strengthen the commitment to adhere to 
a T2D regimen. Hempler, Ekholm, and Willaing (2013) studied the differences in social 
relations between the general population and patients diagnosed with T2D. Those with 
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T2D tended to have fewer social relations as a result of the diagnosis itself and the 
severity of the disease. 
Measures used to assess social support vary across studies of persons with T2D. 
Most measures used were developed and validated with populations not diagnosed with 
T2D. Some of these measures were developed and evaluated with college students (e.g., 
the Multidimensional Scale of Perceived Social Support [MSPSS]; Zimet, Dahlem, 
Zimet, & Farley, 1988). Others were developed for patients with chronic diseases but not 
specifically for patients with T2D (e.g., the Chronic Illness Resources Survey [CIRS]; 
Glasgow, Toobert, Barrera, & Strycker, 2005). Other measures were not well-established 
for use with patients with T2D. For example, Nielsen, de Fine Olivarius, Gannik, 
Hindsberger, and Hollnagel (2006) asked patients whether they received the support and 
understanding they needed from family and significant others. 
The purpose of this article was to systematically review the measures of social 
support used in prior research with patients diagnosed with T2D. Conceptual definitions 
of social support are presented then the state of measurement of social support within the 
T2D literature is critically reviewed. A detailed description of the most commonly used 
measures and their psychometric properties is presented followed by a comparison of the 
strengths and weaknesses of these measures. Future directions in the measurement of 
social support in persons with T2D are recommended. 
To assess the quality of a measure, a conceptual analysis and the objectives of the 
measure must be taken into consideration (Waltz, Strickland, & Lenz, 2010). Social 
support is defined as the informational, emotional, instrumental, and appraisal reinforcing 
support derived from the existing support network (Langford, Bowsher, Maloney, & 
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Lillis, 1997). According to Streiner, Norman, and Cairney (2015), a critical review of the 
existing instruments should be performed to determine the appropriateness of instruments 
to measure the concept of interest. This review should include a careful assessment of the 
items of the scale and be supplemented by the evidence that supports the use of the 
instrument. Streiner et al. identified specific dimensions that should be reviewed, which 
are face validity, content validity, reliability/internal consistency, criterion-related 
validity, construct validity, feasibility, sensitivity, and specificity of the instrument. These 
criteria were evaluated for measures included in this review. 
Theoretical Framework  
This review was based on an adaptation of the peer support conceptual model of 
Heisler (2006). In this model (Figure 4), informational and emotional social support are 
critical for increasing self-efficacy, perception of social support, positive mood, and 
understanding of self-care. In turn, increases in these factors lead both directly and 
indirectly to improvement in health-related quality of life, self-management, and diabetes 
control, and fewer diabetes-related complications. This model helps to increase our 
understanding of the relationship between social support and diabetes-related outcomes 
and provides a foundation for future studies to improve outcomes of persons with T2D. 
Methods 
A literature search was performed using the following keywords: T2D OR 
diabetes, AND self-management, AND diabetes outcomes OR glycemic control OR 
psychosocial outcomes, AND social support OR social support networks. Cumulative 
Index to Nursing and Allied Health Literature (CINAHL), MEDLINE, PubMed, 
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PsycINFO, and Google Scholar databases were searched for peer-reviewed articles 
published in English between 2005 and 2016. The search yielded 48 non-duplicated 
articles (Figure 5). Titles, abstracts, and methods sections were reviewed for the 
following inclusion criteria: (a) the sample included patients diagnosed with T2D; (b) 
measurement of social support; and (c) the impact of social support on patients’ self-
management of T2D, glycemic control, and psychosocial outcomes was studied. Studies 
involving animals, Type 1 diabetes, gestational diabetes, and qualitative studies were 
excluded from the review. Meta-analyses and systematic reviews were also not included 
in this review. Forty-eight articles met the inclusion and exclusion criteria. Most of the 
studies were cross-sectional (79%); 10% were randomized controlled trials. Three were 
longitudinal studies, one was a pretest–posttest quasi-experimental study, and one was a 
mixed methods study. The following data were extracted from the articles: author, 
publication year, study design, purpose, type (s) of social support measure used, type (s) 
of social support measured, and reliability and validity information. The review of 
measures also was based on the Streiner et al. (2015) criteria as well as the utility of the 
measure for studying the impact of social support on outcomes of patients diagnosed with 
T2D. 
Results  
Conceptual Definitions of Social Support 
Conceptual definitions of social support are discussed in self-management and 
outcome studies of T2D. The definitions of social support (Table 1) convey the need for a 
uniform description of the attributes that delineate the concept. In their concept analysis 
of social support, Langford et al. (1997) identified four attributes: (a) instrumental, (b) 
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informational, (c) appraisal, and (d) emotional support. Instrumental support in the 
context of T2D requires that social support sources, such as family members, provide the 
patient with tools that will help him or her change health behaviors and adhere to the 
regimen, such as preparing diabetic food or monitoring blood glucose. Informational 
support is characterized by active reciprocal exchange of information (Finfgeld-Connett, 
2005); it could be provided by health care professionals, family members, or friends. 
Appraisal support is an intangible support that positively reinforces changes in patient 
behavior in following predetermined self-management guidelines (Vest et al., 2013). 
Emotional support is achieved through the empathetic expression of feelings that is 
determined mainly by the nature of the relationship between the patient and the caregiver 
(Furler et al., 2008).  
These attributes of social support described by Langford et al. (1997) were 
consistently used throughout the literature (Strom & Egede, 2012). Venkatesh and 
Weatherspoon (2013) mentioned other attributes such as companionship and 
empowerment. They argued that companionship provides an external source of 
motivation and support, whereas Langford et al. insisted that companionship is an 
intrinsically motivated attribute and not related to social support. Furthermore, 
connectedness, relatedness, and a feeling of social support are used to describe social 
support (Bhattacharya, 2012). In addition, personal variables such as gender, culture, and 
race of both the support person and the patient were important variables that strengthen or 
hinder social support (Cosansu & Erdogan, 2013; Hempler et al., 2013; Mathew et al., 
2012; Strom & Egede, 2012; Venkatesh & Weatherspoon, 2013; Vest et al., 2013). For 
example, Strom and Egede (2012) found that racial differences had a great impact on the 
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mode of delivery of social support. Gender also is an important variable. Mathew et al. 
(2012) found that men’s and women’s experiences with self-management of T2D were 
different and require gender-sensitive support. 
A group of preexisting conditions and events necessary for social support to occur 
were identified in the literature. Langford et al. (1997) described three preexisting 
conditions to social support: social network, social embeddedness, and social climate. 
Having a social network is an integral prior condition to social support; it is the structure 
in which social support functions. Social embeddedness denotes the strength of social 
connectedness required to draw support. The term social climate describes the 
characteristics of the environment where social support occurs. These preexisting 
conditions have been described consistently throughout the literature and are crucial for 
social support to occur (Strom & Egede, 2012). 
The literature on social support included other qualities that should precede the 
concept; among those were informational and instrumental needs (Finfgeld-Connett, 
2005). The other T2D-related needs that should be fulfilled are emotional and 
psychological needs (Finfgeld-Connett, 2005). These emotional needs are feelings 
fulfilled by social support and they impact the connectedness and relatedness 
(Bhattacharya, 2012). 
In summary, social support is the presence of a supportive social network that 
exhibits supportive, reinforcing behaviors, whether tangible or intangible reinforcement, 
which promote positive behavior change and disease self-management that lead to 
improved biobehavioral and psychosocial outcomes of patients with T2D. Social network 
members could be health care professionals, families, spouses, children, coworkers, 
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church members, community members, or internet support groups. The facets of positive 
reinforcement include instrumental, informational, emotional, and appraisal support. 
Evaluation of Measures Used to Assess Social Support 
Face validity, feasibility, sensitivity, and specificity of the social support 
measures were not reported in any of the studies reviewed (Table 2). Only one study 
evaluated criterion-related validity of the measure of social support used (Barrera et al., 
2002). Ninety-two percent of the studies used a single measure to assess social support. 
Only four studies (Barrera et al., 2002; Barrera et al., 2006; Brody et al., 2008; Karlsen et 
al., 2012) used more than one measure of social support. Of the studies reviewed, 25% 
were conducted using the Medical Outcomes Study Social Support Survey (MOS-SSS) 
as a measure of social support; most of these studies were cross-sectional. The construct 
validity of the MOS-SSS was supported by most of the studies; however, the internal 
consistency reliability was reported in only one study. The second most commonly used 
measure was the MSPSS (8%). Construct validity and internal consistency reliability 
were supported for this measure. 
Most studies used measures that assess the availability of perceived support. Four 
studies (Fortmann et al., 2011; Fortmann et al., 2010; Piette et al., 2013; Sukkarieh-
Haraty & Howard, 2015) used measures of the actual received support. Ninety percent of 
studies used measures that assess general support, and only 10% of the studies used 
diabetes-specific measures. 
Most of the studies (83%) used measures that were designed to assess for positive 
and constructive support whereas only 17% of the studies used measures that assess both 
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positive and negative supportive behaviors exhibited by social network members. Forty-
two percent of the studies used measures that assess all aspects of functional support 
(tangible, emotional, informational, and instrumental), whereas the rest of the studies 
(58%) used measures that assess for one or two types of functional support. 
The Desired Outcomes of Social Support 
The outcomes of social support can be grouped into three categories: (a) 
improvement in self-management of T2D that is manifested in regimen adherence 
(Cosansu & Erdogan, 2013; Nicklett & Liang, 2010; Strom & Egede, 2012; Vest et al., 
2013), (b) positive health behavior change (Strom & Egede, 2012), and (c) improvement 
in mental health and psychosocial outcomes (Finfgeld-Connett, 2005; Fortmann et al., 
2011; Glasgow et al., 2012; Strom & Egede, 2012). In addition to these favored 
outcomes, negative consequences were observed. Bhattacharya (2012), Strom and Egede 
(2012), and Mayberry and Osborn (2012) discussed the negative impact of social support 
on a patient’s self-management behaviors and emotional outcomes. These negative 
consequences were associated with the patient’s feelings of being a burden to the social 
network members (Strom & Egede, 2012), being stigmatized because of the diagnosis 
(Bhattacharya, 2012), and being criticized for following certain regimens (Mayberry & 
Osborn, 2012). 
Most Frequently Used Measures of Social Support Used in T2D Self-Management 
and Outcome Studies 
Social support was assessed in terms of the availability of its contributing 
functional aspects (functional support). Sherbourne and Stewart (1991) created the MOS-
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SSS to assess for the availability of informational, emotional, instrumental, tangible, 
affectionate, and positive social interaction. Other measures of social support assessed the 
structural aspect of support (Social Support Network Inventory [SSNI]; Flaherty et al., 
1983) such as the size of support network or the number of the available support persons. 
Other measures were designed to assess the degree of satisfaction with or the quality of 
the perceived social support, in addition to the structure such as the Social Support 
Questionnaire (SSQ6) by Sarason et al. (1987). 
Social support measures were also constructed to assess social support specific to 
health-related behaviors such as dieting and exercising (Sallis, Grossman, Pinski, 
Patterson, & Nader, 1987). In addition, two distinctions were made using the measures of 
social support: the received versus perceived social support. Perceived social support was 
defined as belief of the availability of support from its various network resources, 
whereas received social support is the report of the actual support received (Gottlieb & 
Bergen, 2010). Another aspect of social support is the directionality of the support to 
determine whether the support is unidirectional or mutual (Gottlieb & Bergen, 2010). 
Social support measures were designed also to assess the perceived support in different 
age groups. For example, Zimet et al. (1988) developed the MSPSS to assess adolescents’ 
subjective perception of support derived from various resources. 
In conclusion, a good measure of social support is defined by the stated objectives 
of study in addition to the degree of inclusiveness of the aspects of the social support. 
Some of the measures were developed to assess the quality or quantity of social support 
and others assess the functional or structural characteristics of support. Although some of 
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the measures were designed and evaluated in specific populations, others could be used 
as generic measures in different populations (Gottlieb & Bergen, 2010). 
Comparison of Three Measures of Social Support 
The MOS-SSS, the MSPSS, and the SSQ6 were selected for further review and 
evaluation of their psychometric properties (Table 3). The MOS-SSS and the MSPSS 
were mostly commonly used in the reviewed studies, and their use was supported by their 
very good reliability and validity. The MOS-SSS assess for various dimensions of 
perceived functional support, whereas the MSPSS assess for the adequacy of support 
from family, friends, and significant others. This means that these two measures assess 
different types of social support. In addition, both of these measures were brief which 
makes them more appropriate to use with patients with T2D, especially, if we consider 
the burden on the patients and the time factor. The SSQ6 was developed to assess 
different types of social support, namely, the structure of support, the number of support 
persons, and the satisfaction with support. The SSQ6 is also a brief measure of social 
support that has good psychometric properties which makes it worthy for inclusion in this 
critical analysis. 
Medical Outcomes Study Social Support Survey. The MOS-SSS was 
developed by Sherbourne and Stewart (1991) as a part of a longitudinal Medical 
Outcomes Study (MOS) that assessed the outcomes of care of patients with chronic 
conditions. The items included in the MOS-SSS were generated from a literature review 
of the exiting social support measures. MOS-SSS was developed to assess the perception 
of the availability of functional support. Structural support was not assessed by the items 
generated. The authors of the MOS-SSS intended to measure how various functions of 
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social support were related to health outcomes. They did not intend to measure received 
support because they thought it did not reflect the available amount of support for the 
person (Sherbourne & Stewart, 1991). 
The MOS-SSS is a brief, comprehensive measure of available functional support. 
The MOS-SSS is composed of 19 items that assess emotional support, informational 
support, tangible support, positive social interaction, and affectionate support. 
Informational and emotional subscales were merged together to form the informational-
emotional subscale because of the overlap between items. The respondents were asked to 
indicate the available amount of support by selecting one of the following choices: (a) 
none of the time, (b) a little of the time, (c) some of the time, (d) most of the time, and (e) 
all of the time. An item was added to the measure asking for the number of support 
persons, such as relatives and friends, who were available to the respondent. In a sample 
of 2,987 who were diagnosed of one or chronic disease at the time of the study, internal 
consistency reliability coefficients (Cronbach’s alpha) for the subscales (Emotional-
Informational Support, Tangible Support, Positive Social Interaction, and Affectionate 
Support) ranged between .91 and .96. The alpha for the total scale was .97. The test–
retest reliability correlation was .78 for the overall support measure; subscales’ 
correlations range between .72 and .76. All of the items showed strong correlations with 
their hypothesized subscales (.72). 
Face validity was demonstrated and a pilot study was conducted to assess the 
internal consistency of the measure. Convergent validity was demonstrated by evaluating 
the correlations between the items and their related subscales. Emotional-Informational 
Support, Tangible Support, Positive Social Interaction, and Affectionate Support 
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subscales were not correlated with the measures of loneliness and other measures of 
social function, thus supporting discriminant validity. Both principal component analysis 
and confirmatory factor analysis were performed; the results of both analyses supported 
the hypothesis of the existence of the four subscales. Thus, Sherbourne and Stewart 
(1991) suggested that a score for each subscale could be calculated by averaging the 
scores of each item in the subscale and then transforming the score to range from 0 to 
100, such that higher scores indicate more available support. The total support index can 
also be calculated using the average and transformed approaches. 
The MOS-SSS showed strong evidence of reliability and validity as a measure of 
social support. However, it was developed to measure the functional aspects of support 
which means that other aspects of support, such as the structure and satisfaction with 
support, cannot be assessed using the MOS-SSS. In addition, the MOS-SSS does not 
include an assessment of support available from other resources such as health care 
workers and church members, which are considered a valuable sources of support 
especially for African American adults with T2D (Samuel-Hodge et al., 2009). In 
addition, it was suggested that this measure could be used in general populations; 
however, there are no available psychometric evaluations of the measure in the general 
population which limits its utility (McDowell, 2006). 
The MOS-SSS subscales distinguished between the four types of support. 
Sherbourne and Stewart (1991) did not demonstrate that informational and emotional 
supports are distinct types of support. This understanding of informational and emotional 
support could be attributed to the fact that people perceive those two types of support as 
one type because they are transmitted through the same vehicle of communication 
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(Sherbourne & Stewart, 1991). Also, the distinction was made between affectionate 
support, which is the behavioral manifestation of emotions, and emotional support. 
Although it may appear like affectionate support and emotional support measure the same 
construct, further evaluations are recommended to determine whether there is a difference 
between these two attributes (Sherbourne & Stewart, 1991). 
The MOS-SSS has been translated into French (Anderson, Bilodeau, Deshaies, 
Gilbert, & Jobin, 2005), Chinese (Yu, Lee, & Woo, 2004), and Taiwanese (Shyu, Tang, 
Liang, & Weng, 2006). The results of the psychometric evaluation of the French and 
Chinese versions of the MOS-SSS support the dimensionality of the English version. The 
Taiwanese version, however, supported a two-factor solution, namely, emotional support 
and tangible support. All of the versions including the original English version had strong 
internal consistency coefficients which indicated that an issue of redundancy was obvious 
in the items of the MOS-SSS. The issue of redundancy is a controversial term; 
redundancy is needed to capture the concept of interest; however, it should be evaluated 
carefully (DeVellis, 2012). 
Social Support Questionnaire shortened version. The SSQ6 was developed by 
Sarason and colleagues (1987) from the 27-item social support questionnaire developed 
by Sarason et al. (1983). The SSQ6 was developed to measure perceived social support in 
terms of the number of support persons and the satisfaction with the support derived from 
these persons. The SSQ6 is composed of 12 items, 6 items for each category. The 
responses for the number (N) items range from no one to 9 persons for each item. Six 
responses were used for satisfaction (S), which ranges from very satisfied to very 
dissatisfied. The score of the SSQ6 is calculated by taking the average of the number of 
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support persons to get the SSQN score, which ranges from 0 to 9, and the average of the 
satisfaction score, which ranges from 1 to 6. Sarason et al. (1983) used principal factor 
analyses to explore the dimensionality of the support N items and the support S items. 
They found that each category of items was unidimensional and that the correlation 
between the scores on both categories was .34. This result indicated that the N items and 
S items measure different concepts. 
Sarason et al. (1987) suggested the use of the short form of the Social Support 
Questionnaire (SSQ) to lessen the burden on subjects when time constraints are an issue 
for subjects and for researchers. Sarason et al. (1987) administered the full SSQ along 
with other measures of social support to three different samples. Then they performed 
factor analyses on the N items and S items. The highest six loadings on both categories of 
items were averaged to form the number-satisfaction six items scale. Then, the 
correlations of SSQ6 with the full SSQ were evaluated and found to be very strong (.95–
.96) for both categories of items. In addition, the correlations between SSQ6 scores and 
other social support measures were comparable with the results of the full SSQ 
correlations. For example, the correlation between the satisfaction items’ scores of the 
SSQ with the Interpersonal Support Evaluation List (ISEL; Cohen et al., 1985) was .66 
and the SSQ6 satisfaction items’ score correlation with the ISEL was .62. The 
correlations between the SSQ6 and Beck Depression Inventory (BDI; Beck, Ward, 
Mendelson, Mock, & Erbaugh, 1961) scores were evaluated. The SSQ6 N and S scores 
were negatively correlated with BDI scores; these correlations were comparable with 
correlations between the full SSQ and the BDI. Thus, the concurrent and predictive 
validity of the SSQ6 were supported, and they were comparable to the full SSQ results. 
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The internal consistency of the SSQ6 was evaluated in samples of 217 college 
students. The Cronbach’s a for the SSQ6 ranged between .90 and .93 for N and S items. 
This result was comparable to the coefficients of reliabilities for the full SSQ which 
ranged between .96 and .98 for the N and the S items. Inter-item correlations, corrected 
item-total correlations, and test–retest reliability were not evaluated. 
The SSQ6 demonstrated good reliability and validity as a measure of social 
support; however, its performance was evaluated only with samples of college students 
(Sarason et al., 1987). Another issue identified by Sarason et al. (1987) was the 
unidimensionality of the SSQ6; the items included in this measure were intended to 
assess the global affective domain of social support. The tangible and informational 
support dimensions were not covered by the SSQ6 items. Furthermore, the SSQ6 was 
intended to measure the perceived support but not the actual received support. Finally, 
the validation studies of the SSQ6 were conducted only by the authors of this measure 
(McDowell, 2006). 
Although the SSQ6 was developed and validated with college students, it has 
been used widely in different populations including those with chronic conditions such as 
dementia (Clay, Roth, Wadley, & Haley, 2008), heart failure (Friedman, Son, Thomas, 
Chapa, & Lee, 2013), rheumatoid arthritis (Treharne, Lyons, & Kitas, 2004), and 
hypertension (Steffen, Hinderliter, Blumenthal, & Sherwood, 2001). The full SSQ has 
been used with patients diagnosed with T2D to study the impact of social support on their 
outcomes (Chlebowy & Garvin, 2006). However, none of these studies reported 
information about the reliability and validity of the SSQ6. Another critique of the SSQ 
and SSQ6 was the breadth of coverage of items developed for both measures; McDowell 
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(2006) discussed the effectiveness of relying on counting the number of support persons 
to estimate perceived social support. McDowell argued that the same person could be 
included in each and every item of the SSQ6, which would inflate the estimation of 
number of support persons. 
Regarding the reliability and validity of the SSQ6, the shortening procedure 
should be discussed. Sarason et al. (1987) developed the SSQ6 based on their selection of 
the items with the strongest loadings on the full SSQ; their justification for doing so was 
to reduce subject burden. Although there is no universal procedure to shorten the existing 
measures (Dekker et al., 2011), Sarason et al. (1987) inappropriately conceptualize the 
shortening process and relied only on one statistical measure (Coste, Guillemin, Pouchot, 
& Fermanian, 1997) to shorten the full SSQ, which makes the time consideration and 
subject burden the only reasons to use the SSQ6. 
The Multidimensional Scale of Perceived Social Support. The MSPSS was 
developed by Zimet and colleagues (1988) to assess the perceptions and adequacy of 
social support from family, friends, and significant others. They developed a short 
measure of perceived social support that would be useful in situations where time 
consideration was an issue. Zimet et al. (1988) created a 24-item measure that addresses 
respect, popularity, and perceived social support. Several pilot studies were conducted to 
evaluate the factor structure that underlies the original 24 items; the factor analysis and 
the conceptual analysis of the items resulted in retaining 12 items that addressed 
perceived social support and excluding the respect and popularity items. 
The MSPSS 12-item version intended to assess the perceived social support from 
family, friends, and significant others. For example, the study participant might state, 
                                                                                              
30 
 
“My family really tries to help me.” The responses for the 12 items were assessed on 7-
point Likert scale, ranging from very strongly agree to very strongly disagree. The total 
score of the MSPSS is calculated by averaging the scores of the 12 items which results in 
the mean score; the higher the score, the higher the level of perceived social support. 
Three sub-scores could be calculated for perceived support from family, friends, or 
significant others. Zimet et al. (1988) suggested that, for both total score and subscores, a 
score of 1–2.9 is a low score, a score of 3–5 is a moderate score, and a score of 5.1–7 is a 
high score. Higher scores indicate more support. 
The MSPSS and other measures of depression and anxiety were introduced to a 
group of undergraduate college students to assess its dimensionality, reliability, and 
construct validity. A principal component analysis with a direct Oblimin rotation was 
conducted. Three distinctive factors were identified: family, friends, and significant 
others. Perceived social support, as assessed by the MSPSS, was negatively related to the 
self-reported depression and anxiety, with different magnitudes for family, friends, and 
significant others. In addition, the correlations between the MSPSS subscales were 
examined; Zimet et al. (1988) found that friends’ scores were moderately correlated with 
significant other scores (r= .63), and that family scores had low correlations with both 
friends and significant others (r= .34 and .24, respectively). 
The internal consistency was evaluated using Cronbach’s alpha coefficient. The 
results of Zimet et al. (1988) study showed that the MSPSS demonstrated very good 
reliability with family, friends, and significant others reliability coefficients, which were: 
.87, .85, and .90, respectively. The coefficient for the overall scale was .88. Test–retest 
reliability (2- to 3-month period) was also checked; the correlations were .75, .85, and .72 
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for family, friends, and significant others, respectively. The correlation coefficient for the 
whole scale was .85. This strong correlation coefficient means that the MSPSS 
demonstrated a good stability. 
Further testing of the MSPSS was warranted with different populations (Zimet et 
al., 1988). Psychometric properties of the MSPSS with three different samples: a group of 
pregnant women, adolescent students living with their families, and a group of pediatric 
residents were tested by Zimet, Powell, Farley, Werkman, and Berkoff (1990). The 
results were similar to those of the 1988 study; the factor analysis confirmed the 
dimensionality of the MSPSS, and the MSPSS showed similar estimates of reliability, for 
all groups, of those obtained by Zimet et al. (1988). This means that the MSPSS was 
useful to assess the perceived social support in different populations. 
The psychometric properties of the MSPSS were further evaluated in 959 patients 
diagnosed with schizophrenia (Vaingankar, Abdin, & Chong, 2012). A confirmatory 
factor analysis, a principal component analysis, and the internal consistency reliability 
coefficients were examined. The indices of goodness of fit and the factor structure 
analysis results supported the multidimensionality of the MSPSS previously proposed by 
Zimet et al. (1988) and Zimet et al. (1990). The reliability coefficients for the subscales 
were strong: .90, .91, and .90 for the Family, Friends, and Significant Other subscales, 
respectively. These strong reliability coefficients indicated that the MSPSS was a sound 
measure of perceived social support in patients diagnosed with schizophrenia. 
Further testing of the MSPSS has been done with youths of diverse ethnic 
backgrounds (Bruwer, Emsley, Kidd, Lochner, & Seedat, 2008; Canty-Mitchell & Zimet, 
2000). Both Bruwer et al. (2008) and Canty-Mitchell and Zimet (2000) supported the 
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dimensionality and the internal consistency reliability of the MSPSS. In addition, 
construct validity of the MSPSS was evaluated by Bruwer et al.; they found that the 
perceived social support as measured by the MSPSS was negatively related to depression 
and anxiety. Further assessment of construct validity of the MSPSS was examined by 
Canty-Mitchell and Zimet which supported the validity of the family subscale. 
The MSPSS has been used with patients with chronic conditions such as heart 
failure (Paukert, LeMaire, & Cully, 2009). In addition, the MSPSS has been evaluated 
with older adults (Stanley, Beck, & Zebb, 1998). Stanley et al. (1998) found that the 
MSPSS demonstrated very good validity and reliability when used with older adult 
populations who were either diagnosed or not diagnosed with mental illness. The latter 
study was an additional demonstration of the support to use the MSPSS with various 
populations. 
The MSPSS has been used extensively in clinical and nonclinical populations. 
Several studies described earlier evaluated the dimensionality of the measure and tested 
its reliability to be used in various populations. All of these studies supported the 
existence of three subscales, Family, Friends, and Significant Other, as components of 
perceived social support. The studies mentioned earlier support the stability of the 
MSPSS over time and demonstrated its internal consistency. In addition, these studies 
showed its utility to be used with various age groups and multiple populations. 
The MSPSS has shown very good reliability and validity in various populations; 
however, it was designed to measure the perceived support from family, friends, and 
significant others. This means that other sources of support were not included in the 
measure such as the support from care providers or other health care professionals. 
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Furthermore, the MSPSS does not account for other forms of support such as functional 
support, quantitative support, or qualitative support. The 12 items of the MSPSS were 
developed to address emotional and/or companionship support, but they do not address 
informational support, instrumental support, or positive interaction. In addition, the 
MSPSS did not assess the number of people available for support or the satisfaction with 
support as the SSQ6 did. 
Another aspect of the MSPSS that could be critiqued is the tendency to generate 
socially desirable responses (Canty-Mitchell & Zimet, 2000; Zimet et al., 1988; Zimet et 
al., 1990). All of these studies showed that scores on the MSPSS among college students 
and adolescents were moderate to high. The problem of social desirability that resulted in 
high scores for both the total and subscales was found also in older adult populations, 
whether they are diagnosed or not with a chronic physical or psychiatric disease (Paukert 
et al., 2009; Stanley et al., 1998). This result means that a problem with the specificity or 
sensitivity of the MSPSS could exist or that the scoring of the MSPSS could be 
problematic which creates a limitation to its utility as a measure of perceived social 
support. 
Comparison of the Strengths and Weakness of the Three Self-Report Measures of 
Social Support 
The MOS-SSS, the SSQ6, and the MSPSS are having their strengths and 
weaknesses. The MOS-SSS and the MSPSS both are multidimensional measures, but 
they measure different dimensions of support. The MOS-SSS is used to the measure the 
perceived availability of various types of functional social support, whereas the MSPSS 
measures the adequacy of perceived social support regarding its resources. On the other 
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hand, the SSQ6 is a unidimensional measure of perceived social support regarding the 
number of support persons and the satisfaction with that support. Thus, when the 
researcher intends to measure perceived social support, the choice from the mentioned 
measures should be based on the specific aspect of support that is intended to be 
measured, such as functional versus structural support. 
The reliability of the three measures described earlier has been well documented 
in the literature, with research devoted to both internal consistency and test–retest 
reliability. In addition, the validity of all of the measures discussed was also well-
described and showed the soundness of using each. However, it is worth mentioning here 
that the MOS-SSS psychometric evaluation was with chronically ill patients; this is not 
the case for the SSQ6 and the MSPSS, which both evaluated chronically ill patients and 
general populations. All of the reviewed measures were translated into different 
languages, which made them available for use in international studies. 
Usually researchers study the impact of social support on several other variables 
such as patients’ clinical outcomes (Chlebowy & Garvin, 2006), depression (Friedman et 
al., 2013), or anxiety (Zimet et al., 1990). The MOS-SSS, the SSQ6, and the MSPSS 
were used successfully to assess the relationships of social support with the various 
outcome variables (Ahia et al., 2014; Arora & McHorney, 2000; Barrera et al., 2006; 
Clay et al., 2008; Zimet et al., 1988). 
The scoring of the MOS-SSS is well described for each subscale and for the total 
scale as well. Both total and subscale scores can be used to classify the respondents 
according to their level of perceived social support. For the SSQ6, two types of scores 
can be calculated; the number of support persons’ score and the satisfaction score. The 
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MSPSS scoring, as discussed earlier, was problematic in that it resulted in false positives, 
such as being skewed to generate perceived social support scores that appear to be too 
high (Zimet et al., 1988; Zimet et al., 1990). 
All of the reviewed measures were brief and will not contribute to respondent 
burden. Thus, these measures are available to use when the time for administration is 
limited such as when using these measures with chronically ill patients or when a battery 
of instruments is used. In addition, a combination of two measures could be used 
together; for example, the MOS-SSS could be used with the SSQ6. The use of such a 
combination will enable the researcher to measure various aspects of social support such 
as functional support, number of support people, and satisfaction with support at the same 
time. 
Implications 
Several implications have been suggested regarding the use of social support 
measures in nursing research, education, and practice. First, nurse scientists should 
clearly identify the aspects of social support to be measured in their studies. The choice 
of social support measures should be determined by the specific aims of each study and 
how the relationships between social support and the outcomes are conceptualized within 
a specific theoretical framework. Next, researchers and practitioners who plan to measure 
social support should perform a critical review of the psychometric properties for each 
measure to be used focusing on the population with whom the measure was evaluated. 
Nurse researchers should conduct further studies to evaluate the psychometric 
properties of the three reviewed measures with patients diagnosed with T2D. In addition, 
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more than one measure of social support should be used for better identification of 
various aspects of support associated with outcomes in persons with T2D, especially if 
social support measures are selected for use in practice settings. Qualitative studies could 
be conducted to explore social support experiences for patients with T2D to delineate the 
most important aspects that determine the relationships of social support with patients’ 
outcomes. 
Conclusions 
Social support has been used interchangeably with social networks, social 
integration, and support systems by the medical community (Gottlieb & Bergen, 2010). 
Therefore, the measurement of social support is not an easy task for the researchers. 
However, several instruments exist to measure the concept of social support. The choice 
between social support measures should be backed up with a critical evaluation of their 
validity and reliability in addition to a careful attention to the aspects of social support 
being measured. Thus, there is no one perfect measure of social support and the use of a 
combination of social support measures will increase the likelihood of identifying the 










Table 1. A Summary of the Conceptual Definitions of Social Support in T2D Literature  
Authors  Conceptual Definitions of Social Support  
 
Bhattacharya (2012) A patient’s expectancy of support from family, peers, and 
community members following the diagnosis of T2D. 
 
Cosansu & Erdogan 
(2013) 
A patient’s perceived diabetes-related support that 
determines glycemic control mediated by self-care and 
self-efficacy.  
  
Glasgow et al. (2012) A patient’s social network that exhibit supportive 
behaviors,   
Mathew, Gucciardi, De 
Melo, & Barata (2012) 
 
A patient’s social network of relationships.  
Vest et al., 2013 A patient’s social networks that interact together to 




Maloney, & Lillis (1997) 
A patient’s social network is the structure for social 
support and social support is a function of this network. 





Gallegos, & Barrera 
(2010) 
A patient’s support that is intended to help taking control 
of owns management of diabetes.   
 







Table 2. Summary of the Studies of Social Support and T2D  Self-Management and Outcomes 
Author 
(date) 




Test whether depression 
is related to self-care 
behavior through social 
motivation and 













19-items; measures four 
categories of functional 
social support: tangible 
support, affectionate 




















Purpose  Design Measure Type of Social 
Support  








effectiveness of an 
intervention in changing 




diagnosed with T2D, 
and if those changes 
mediated the 
intervention’s effects on 






























frequency of using 
resources from more 
proximal support to 
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Author (date) Purpose  Design Measure Type of Social 
Support  

































Author (date) Purpose  Design Measure Type of Social 
Support  




Examine the prevalence 
of social support and its 
association with glycemic 











McNeil et al. 
(2009) 
Examine the associations 
among physical 
activity, depressive 
symptoms, and perceived 






MOS-SSS  Cronbach’s 
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Author (date) Purpose  Design Measure Type of Social 
Support  




& Egede  
(2015) 
Investigate if self-care is 
the pathway through 
which social determinants 














neighborhood factors have 
direct or indirect effects 
on glycemic control. 
Cross-
sectional 
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Author (date) Purpose  Design Measure Type of Social 
Support  




& Egede  
(2014) 
Validate a conceptual 
framework linking social 
determinants of health to 









Osborn, Bains,  
& Egede, 
(2010) 
Examine the relationships 
between health literacy, 
determinants of diabetes 
self-care, and glycemic 


















Author (date) Purpose  Design Measure Type of Social 
Support  
Reliability Validity  
Ahia, Holt, &  
Krousel-
Wood (2014) 
Examine the relationships 
of patients’ source of most 
help and diabetes care and 
their A1c levels. 
Cross-
sectional 













Determine the associations 
of social support with 
certain indicators of 
physical and mental well-

















Author (date) Purpose  Design Measure Type of Social 
Support  







underlying structure of a 
social support measure 
and examine the effects 
of social support on 
health, well-being, and 
management of T2D. 
Cross-
sectional 
MOS-SSS  Cronbach’s 
















supported   
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Author (date) Purpose  Design Measure Type of Social 
Support  







with diabetes self-care 
behaviors and glycemic 
control in Caucasian 
and African American 






et al., 1983) 
27 items; measures 


















psychosocial and factors 
and diabetes outcomes 








6 items, measures the 
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Author (date) Purpose  Design Measure Type of Social 
Support  
Reliability Validity  
Goz et al. 
(2007) 
Examine effects of the 
perceived social support 
on the quality of life in 










12 items; measures 
adequacy of support 
from family, friends 
, and significant 






Yang, Li,  & 
Zheng (2009) 
Examine levels of 
perceived social support, 
depression and identify 


















dwelling persons with 
T2D.  
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Author (date) Purpose  Design Measure Type of Social 
Support  






relationship of cognitive 
function with 
perceived social support 












Assess the levels of 
fatigue and social 
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Author (date) Purpose  Design Measure Type of Social 
Support  
Reliability Validity  
Murano et al. 
(2014) 
Investigate the variables 
involved in increasing 
physical activity levels in 





(Kim et al., 
1998) 
20 items, measures 
emotional support in 
daily life and 
behavioral support 







Nozaki et al.  
(2009) 
Evaluate the relationship 
of psychosocial variables 
with glycemic control of 

















Assess the relationship of 
diabetes self-care, 
emotional distress, and 












perceived by the 
participants from 














Author (date) Purpose  Design Measure Type of Social 
Support  
Reliability Validity  
Fortmann, 




Evaluate the value 
of a multiple-mediator 
model in explaining how 
support resources for 
disease management 
affect A1c  
Cross-
sectional  











Measures amount of 
support resources 
received over the 
past 3 months from 
family and friends, 
health care providers, 
the community and 
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Author (date) Purpose  Design Measure Type of Social 
Support  







Examine predictor factors 
of depression, diabetes 
self-management, and 
clinical indicators of 
health risk among 
Hispanics with T2D. 
Cross-
sectional  
10 items from 
the CIRS 
Measures amount of 
support resources 
received over the past 
3 months from family 
and friends, health 
care providers, the 









An and  Kim 
(2012) 
Examine the relationship 
of powerlessness, social 
support, with glycemic 
control in Korean persons 











evaluational support   
 
Cronbach’s 
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Author 
(date) 
Purpose  Design Measure Type of Social 
Support  
Reliability Validity  
Kim et al.  
(2015) 
Examine the role of 




and self-care in persons 







(Broadhead et al. 
1988) 
8-items; measures 
the amount and 












Examine the relationship 
of spousal support, 
social-cognitive 
variables with self-
monitoring of blood 





























Author (date) Purpose  Design Measure Type of Social 
Support  
Reliability Validity  
Ross et al. 
(2011) 
Examine the relationship 
of acculturation with 
diabetes control in 
Mexicans and Mexican 
Americans with T2D.  
Cross-
sectional  

















Examine the relationship 
between psychosocial 













                                                                                                                                                                                    (Continued) 
 






                                                                                                                                                                                     (Continued) 
Author (date) Purpose  Design Measure Type of Social 
Support  
Reliability Validity  
Gomes-Villas 
Boas, Foss, 
de Freitas, & 
Pace (2012) 
Analyze the relationship 




treatments with clinical 
and metabolic control of 










11 items; measures 
social network 
variables (source and 











Chyun,  & 
Koenig 
(2008) 
Examine the relationships 
of religion and spirituality 




al   







from friends or family 
in terms of self-care 


















Author (date) Purpose  Design Measure Type of Social 
Support  
Reliability Validity  
Siripitayakunkit 





health care system 
factors with lifestyle 
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Author (date) Purpose  Design Measure Type of Social 
Support  







Test the feasibility of a 
peer support 
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Author (date) Purpose  Design Measure Type of Social 
Support  




Examine the degree to 
which clinical 
indicators, coping 
styles and perceived 















behaviors specific to 
diabetes 
Cronbach’s 
α = 0.94 for 
12-item 
subscale 












predictive effect of 
clinical factors and 
perceived social 
support on diabetes-




created by the 
authors  
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Author (date) Purpose  Design Measure Type of Social 
Support  
Reliability Validity  
Brody et al. 
(2008) 
Test a contextual-
ecological model of 
variables related to 
glycemic control in an 
understudied and 
vulnerable population of 
persons with T2D.  
Cross-
sectional   
Two subscales 
of Diabetes Care 
Profile (Fitzgerald 
et al., 1996) 








Quality Scale ( 
Brody et al.,1998) 
Measures  














Author (date) Purpose  Design Measure Type of Social 
Support  




Examine the direct and 
indirect effects of 
psychosocial factors on 
self-care behavior and 
glycemic control in 







created by the 
authors 
11 items; measures 
the perceived social 
support provided by 
family, friends, and 
intimate partners in 
the life of a patient 






Nielsen et al.  
(2006) 
Explore the relationship 
of A1c, sex, treatment 








































persons with T2D. 
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Author (date) Purpose  Design Measure Type of Social 
Support  




Explore the mediating 
effects of social 
comparison and social 
support on the 
relationship of glycemic 






Scale (Vaux et 
al., 1986) 
23 items; measures 
perceived social 
support from family 
and friends   
 
Cronbach’s 









Gao et al. 
(2013) 
Explore the relationships 




self-care behaviors and 
glycemic control.  
Cross-
sectional 







5 items; measures 
social integration 
and support  
Cronbach’s 










Author (date) Purpose  Design Measure Type of Social 
Support  



























Schafer et al., 
1986) 



























7 items; measures 
perceived social 
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Author (date) Purpose  Design Measure Type of Social 
Support  
Reliability Validity  
Misra & Lager 
(2009) 
Examine the 
relationship of ethnicity 
and sex with diabetes 
outcome (glycemic 
control and quality of 
life) in persons with 









25 items; measures 













Measure the prevalence 
of patient adherence to 
treatment regimens and 
variables affecting 
glycemic control in 










3 items; measures 





















Author (date) Purpose  Design Measure Type of Social 
Support  




Assess the difference in 
the relationship of 
obstructive family 
behaviors with 
glycemic control among 
persons with limited 
health literacy and 
persons with adequate 












16 items; measures 
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Author (date) Purpose  Design Measure Type of Social 
Support  




relationships of family 
behaviors with patients’ 
diabetes self-care 







16 items; measures 
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Author (date) Purpose  Design Measure Type of Social 
Support  
Reliability Validity  







behavior change, and 
glycemic control in 
persons with T2D.   























Examine the mediation 
effects of insulin uptake 









Barrera et al., 
2002) 
12 items; measures 
received diabetes- 
social support over 




























on A1c.  
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Author (date) Purpose  Design Measure Type of Social 
Support  
Reliability Validity  
Barrera et al. 
(2002) 
Determine the 
effectiveness of a 
computer-based 
intervention l in 
changing participants’ 
perceptions of social 
support.  





α = 0.90  
(2)  
Cronbach’s 
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18 items responses’ 
1 (none of the time) 
to 5 (all of the time), 
one item asks about 
number of support 
persons. 
Scores range 
from 0 to 100 










Form (SSQ6), 1987 
12 6 Number items; 1 
to 9 Satisfaction 
items; 1 (very 
dissatisfied) to 6 
(very satisfied) 
Number scores 
range from 1 to 
9 Satisfaction 
scores range 
from 1 to 6 



































Scale of Perceived 
Social Support; 1988 
12 1 (very strongly 
disagree) to 7 (very 
strongly agree) 
Mean score; 
range from 1 to 
7 






illnesses  not 














Informational Support  
Increased self-efficacy 
Increased perceived 
social support  
Increased positive mood 
Increased understanding 




Emotional Support  
Improved health-
related quality of life 
Improved self-
management   










Figure 5. Systematic Review Flow Using PRISMA 2009 Flow 
Diagram  
Records identified through 
database searching  































Additional records identified 
through other sources  
(n = 38) 
Records after duplicates removed  
(n = 197) 
Records screened  
(n = 160) 
Records excluded  
(n = 37) 
Full-text articles 
assessed for eligibility  
(n = 110) 
Studies included in quantitative 
synthesis (systematic review) 








RELATIONSHIPS OF SOCIODEMOGRAPHIC CHARACTERISTICS WITH 
GLYCEMIC CONTROL AND DIETARY ADHERENCE IN ADULTS WITH TYPE 2 
DIABETES: FINDINGS FROM NATIONAL HEALTH AND NUTRITION 
EXAMINATION SURVEY (NHANES 2007-2012) 
Introduction 
In 2014, approximately 29.1 million adults in the United States had diabetes; the 
largest percentage (13.4 million) were between 45 to 64 years of age followed by those 
65 years of age or older (11.2 million) (Centers for Disease Control and Prevention 
[CDC], 2014). According to the CDC (2014), about 15.5 million male adults and 13.4 
million female adults have diabetes. Type 2 diabetes (T2D) is often associated with 
serious complications. African American and Hispanic adults with T2D are more 
adversely affected by diabetes-related complications in comparison with other ethnic and 
racial groups (CDC,2014; Lopez, Bailey, Rupnow, & Annunziata, 2014). 
Diabetes-related complications are often preventable by adhering to diabetes 
treatment regimens and implementing the necessary self-management behaviors 
(CDC,2014). Self-management is the cornerstone of diabetes control (Gomersall, Madill, 
&, Summers, 2011). The goal of self-management for persons diagnosed with diabetes is 







Behavior modification interventions varied greatly in their effectiveness, and 
patients’ responses toward behavior change differ according to their readiness (Brawley, 
Rejeski, & King, 2003). Behavior change strategies for patients diagnosed with diabetes 
are directed toward improving physical activity, nutrition, and medication adherence 
(American Diabetes Association [ADA], 2016a). 
The purpose of the study was to examine the relationships of sociodemographic 
characteristics (age, age at diagnosis, sex, race/ethnicity, marital status, education, and 
income) with adherence to the ADA dietary guidelines and glycated hemoglobin (A1C) 
in adults diagnosed with T2D. Previous research has supported that sociodemographic 
characteristics (e.g., age, sex, race/ethnicity, marital status, education, and income) have 
been significantly associated with dietary adherence and glycemic control in adults with 
T2D (Ahn, Smith, Dickerson, & Ory, 2012; Chiu & Wray, 2010; Rothman et al., 2008; 
Wong, Gucciardi, Li, & Grace, 2005).  Different age groups had various needs and 
perceptions of dietary management plans, with the older adults being the most 
disadvantaged group; older adults showed higher A1C and higher rates of diabetes-
related complications (Casagrande, Franking, Saydah, Rust, & Cowie, 2013; Rothman et 
al., 2008). Sex differences were also prominent especially if they were discussed within 
the context of marital status and spousal support; women were more adherent to dietary 
management plans than men (Beverly, Wray, Chiu, & LaCoe, 2014; Rothman et al., 
2008).  Race/ethnicity also affected dietary management and glycemic control among 
adults with T2D; African Americans and Hispanics were most adversely affected by 
diabetes-related complications compared to non-Hispanic Whites (Chlebowy, Kubiak, 






Dietary adherence aims to improve glycemic control and prevent diabetes-related 
complications in adults with T2D. The ADA recommends that nutritional plans for 
patients with T2D be individually designed by the healthcare team (ADA, 2016b). 
According to the ADA, the major goal of the medical nutrition therapy (MNT) is to 
promote healthy eating patterns to maintain body weight goals, improve glycemic control 
(ADA, 2016b). MNT recommendations include: (1) encouraging moderate weight loss; 
(2) reducing calorie intake from fats and carbohydrates; (3) increasing intake of 
carbohydrates from vegetables and fruits; and (4) avoiding sugar-sweetened beverages 
and foods with added sugars (Pastors, Warshaw, Daly, Franz & Kulkarni, 2002).  The 
ADA recommends that individually designed nutritional plans consider the 
sociodemographic characteristics of the patients which may affect the ability to adhere to 
these plans (ADA, 2016b). 
Age is an important characteristic that contributes to dietary adherence. For 
example, poor adherence to the diabetes diet has been found in adolescents diagnosed 
with T2D, and race/ethnicity is an added factor that contributes to poorer glycemic 
control in this age group (Ahia, Holt, & Krousel-Wood, 2014; Rothman et al., 2008). 
Young and middle aged Hispanics have poorer glycemic control than older adults (ADA, 
2016a); this often occurs as a result of low income and a lack of or inadequate insurance 
coverage (Kollannoor-Samuel et al., 2011). 
 Dietary nonadherence is of concern in the older adult population.  Hispanics, 
especially older adults, have poorer glycemic control when compared to non-Hispanic 
Whites (Lopez et al., 2018; Weinstock et al., 2011). Poor glycemic control in older adults 






result from dietary prescriptions (ADA, 2016a). Thus, personal preferences and goals as 
well as culture should be taken into consideration when individualizing older adults’ 
nutrition plans to improve their satisfaction and quality of life (Dorner, 2010).  Dietary 
adherence is affected by older adults’ beliefs of the stability of their symptoms; older 
adults who believe that their symptoms are stable showed greater ability to adhere to their 
dietary regimens (Hemphill, Stephens, Rook, Franks, & Salem, 2013). 
 Dietary adherence is often challenging for older adults due to cognitive 
impairment that hinders their abilities to self-manage diabetes (Feil, Zhu, & Sultzer, 
2012). Other comorbidities (e.g., obesity, high cholesterol, high blood pressure, and 
depression) are additional obstacles to dietary adherence in older adults (Ahn, Smith, 
Dickerson, & Ory, 2012). Older adults expressed feelings of frustration, uncertainty, and 
distress when they integrate multiple lifestyle and behavior changes associated with other 
comorbid conditions with diabetes (Beverly, Wray, Chiu, & LaCoe, 2014).  These 
emotions place additional burden on older adults as they attempt to adhere to the 
prescribed dietary regimens. Furthermore, dietary adherence in this age group is affected 
by sex, education, and economic status (Bai, Chiou, & Chang, 2009). Female, highly 
educated, and higher income older adults reported better adherence to their diabetes diets 
(Bai et al., 2009; Kirkman et al., 2012). 
 Older and middle-aged adults are the most disadvantaged age groups among those 
diagnosed with T2D (Ahn, Smith, Dickerson, & Ory, 2012; Chiu & Wray, 2010). 
However, middle aged adults are slightly different from older adults in regards to the 
factors that predict glycemic control (Chiu & Wray, 2010). Sociodemographic 






glycemic control for middle-aged adults; treatment modality (e.g., diet only, medication, 
or insulin) is the most significant predictor of glycemic control in older adults (Chiu & 
Wray, 2010). 
 Sex differences have a profound impact on dietary adherence in patients 
diagnosed with T2D (De Melo, De Sa, & Gucciardi, 2013). In a large survey data, 
women were more adherent to their therapeutic regimen; however, they had higher rates 
of diabetes-related complications than men, furthermore, women were more likely to 
restrict unhealthy food items from their diets; men reported consuming moderate amounts 
of unhealthy food especially in social gatherings (De Melo, De Sa, & Gucciardi, 2013). 
 Spousal support influences dietary adherence of persons with T2D (Beverly, 
Wray, Chiu, & LaCoe, 2014; Wong, Gucciardi, Li, & Grace, 2005).  Women were more 
likely engage in dietary self-management activities than men (Beverly et al, 2014). In 
addition, women were negatively influenced by their husbands; women expressed that 
their husbands exhibited more control and hostile behaviors in relation to their diet 
adherence (Wong et al., 2005). On the other hand, men were positively supported by their 
wives; this support is usually described as instrumental support (e.g., with food 
preparation) (Wong et al., 2005) 
          Spouses attempt to regulate health behaviors of their partners who are diagnosed 
with T2D; this regulation was conceptualized as spousal support that occurs within the 
context of social control and social influence of spouses upon each other (Stephens, 
Rook, Franks, Khan, &Iida, 2010). Health promoting behaviors of spouses were 






healthier foods. On the other hand, spousal behaviors that were negative, such as warning 
of adverse consequences of non-healthy food choices, were associated with poor dietary 
adherence (Stephens et al., 2010).   
 Adherence to the dietary regimen improves with the appraisal and support of 
spouses and leads to decreased distress among adults with T2D. Conversely, pressure and 
persuasion aimed to negatively control spousal behavior leads to increased distress and 
decreased dietary adherence (Stephens et al., 2013). Distress and depressive symptoms 
both increased as patients faced more difficulties in managing their diet (Franks et al., 
2012). Spouses’ attempts to help their partners regain control and manage their diet as the 
challenges increased (Franks et al., 2012).  
Ethnic backgrounds sometimes affect dietary adherence in persons with T2D 
(Trinacty et al., 2007). Patients from different ethnic backgrounds differ in their 
perceptions of the difficulty of self-management practices, acceptance of the disease, and 
glycemic control (Trinacty et al., 2007). Hispanic participants felt restricted by diabetes 
dietary regimens more than any other ethnic group (Misra & Lager, 2009). Furthermore, 
African Americans reported fear and uncertainty in following therapeutic guidelines; they 
consider their families the main source of support for T2D self-management, followed by 
their friends and churches (Bhattachary, 2012).   In addition, African Americans’ abilities 
to adhere to their regimens differed by the sources of support (Ahia, Holt, & Krousel-
Wood, 2014). 
In summary, sociodemographic characteristics (age, sex, marital status, 






adults with T2D. Different age groups showed various needs and perceptions of T2D 
dietary management plans, with the older adults being the most disadvantaged group. Sex 
differences were also prominent especially if they were discussed within the context of 
marital status and spousal support. Race/ethnicity was also a determining factor in the 
differences of dietary management and thus glycemic control among adults with T2D.   
Dietary non-adherence is one of the most challenging problems confronting 
persons with T2D (Halali, Mahdavi, Mobasseri, Jafarabadi, & Avval, 2016; Marcy, 
Britton, & Harrison, 2011; Martin, Williams, Haskard, & DiMatteo, 2005). In review of 
the existing literature, few studies have been conducted to examine the impact of 
sociodemographic characteristics on adherence to the ADA dietary guidelines and A1C 
in adults with T2D (ADA, 2016a, Weinstock et al., 2011; Chiu & Wray 2011). Thus, it is 
important to examine the relationships of sociodemographic characteristics with 
adherence with ADA dietary guidelines and glycemic control in adults with T2D.  
Methods 
Design and Sample 
 A secondary analysis of existing de-identified cross-sectional data from the 2007-
2012 National Health and Nutrition Examination Survey (NHANES) was conducted. 
NHANES is one of a series of health-related surveys conducted by the Centers for 
Disease Control (CDC) and Prevention’s National Center for Health Statistics (NCHS) 
(CDC, 2016).  A unique feature of this survey is the collection of health examination data 
for a nationally representative sample of the resident civilian non-institutionalized United 






NHANES 2007-2010, the Hispanic population and adolescents were oversampled to 
ensure sample sizes for these populations. The Asian population was oversampled to 
ensure sample sizes for this population for the NHANES 2011-2014 cycle (CDC, 2016). 
Measures 
The NHANES consists of questionnaires administered in the home followed by a 
standardized health examination in specially equipped mobile examination centers. The 
demographic data collected during the interview provided information regarding age, sex, 
race, marital status, education, and household income (CDC, 2016).  Data were obtained 
for adults who were 17 years or old at the time of the interview and had been diagnosed 
with T2D. Age at diagnosis was obtained from the NHANES Diabetes Questionnaire 
(CDC, 2016). 
 The NHANES Weight History section of the Sample Person Questionnaire 
provides personal interview data on several topics related to body weight, including self-
perception of weight, attempted weight loss during the past 12 months, and methods used 
to try to lose weight (CDC, 2016).  Nine questions of the Weight History section were 
selected to determine dietary adherence (with ADA guidelines) in patients diagnosed 
with T2D. The first question was: During the past 12 months, {have you/has SP} tried to 
lose weight? Subsequent questions asked the respondents to identify how they tried to 
lose weight by choosing one or more of 20 options. For the purpose of this study, nine 
options that include ADA dietary guidelines were selected: (1) ate less to lose weight; (2) 






products; (5) followed a special diet (6) ate fewer carbohydrates; (7) ate more fruits, 
vegetables, salads; (8) changed eating habit; and (9) ate less sugar, candy, sweets. 
Internal consistency reliability was tested for the nine questions (Cronbach’s α 
was 0.79) measuring adherence with the ADA dietary guidelines.  A total score was 
created for adherence with ADA dietary guidelines. The total score was created for 
participants who tried to lose weight a year before the questionnaire was administered 
and at least tried one of the methods to lose weight as suggested by the Weight History 
Questionnaire. The total score was created by summing the scores of the responses to the 
selected nine questions. The scores ranged between 1 and 9, the distribution of the scores 
appeared to be bimodal; thus, the median was used as a cutoff point to categorize the 
respondents into adherent and non-adherent to the ADA dietary guidelines (see Table 4), 
the median was found to be 4. 
In accordance with a standardized protocol, a trained professional drew a blood 
sample A1C) from each participant’s antecubital vein. A1C, a diabetes test that reflects 
plasma glucose for the previous 120 days, has been used to monitor diabetes for many 
years (Bohanny et al., 2013). In recent years, new clinical recommendations included 
applying hemoglobin A1C to the diagnoses of diabetes (6.5% [48 mmol/mol] or greater) 
and pre-diabetes (5.7%-6.4% [39 mmol/mol-46 mmol/mol]). A1C measurements were 
performed on the A1c G7 HPLC Glycohemoglobin Analyzer (Tosoh Medics, Inc., 347 







The data for this secondary analysis are publically available; thus, this study did 
not require institutional review board approval. Informed consents were obtained from all 
participants by the CDC. In addition, participants were informed that their blood 
specimens would be stored for future research (CDC, 2016). 
Statistical Analyses 
 Sample weights were used for all data analysis. Data were weighted according to 
NHANES weighting procedures and guidelines (CDC, 2016).  First, descriptive statistics 
were calculated to describe the study sample using frequencies and percentages for all 
categorical variables and means and standard deviations for all continuous variables. The 
distribution of adults with T2D who tried to lose weight in the past year in relation to 
ADA guidelines was calculated. Second, bivariate analyses were conducted to determine 
associations of sociodemographic characteristics with A1C and adherence to ADA 
dietary guidelines. A χ2 test was employed to determine associations between adherence 
with ADA dietary guidelines and the sociodemographic characteristics. Third, unadjusted 
odds ratios and their respective 95% confidence intervals were calculated to determine 
the odds of non-adherence with ADA dietary guidelines for each characteristic. Fourth, 
independent t-tests and one-way ANOVAS were employed to evaluate potential 
associations between A1C and each sociodemographic variable. All data were analyzed 
using SPSS version 22 (Armonk, NC), and p-values <0.05 were regarded as statistically 
significant. 
To determine the factors associated with non-adherence to the ADA dietary 






adherence to the ADA dietary guidelines. Unadjusted and adjusted odds ratios were 
calculated. Characteristics with a p-value less than 0.05 for χ2 test were initially included 
in the model. A simultaneous method was used and -2 Log Likelihood goodness of fit test 
was conducted to determine goodness of fit for the model. All models were compared 
using the likelihood ratio test.  
Multiple regression was performed to identify sociodemographic characteristics 
(age, age at diagnosis of T2D, sex, race/ethnicity, marital status, education, and income 
level) association with A1C. Prior to conducting multiple regression, linearity and 
normality of the dependent variable for each level of the independent variables and 
homoscedasticity assumptions were all verified. Multicollinearity statistics were obtained 
and assessed. Then, all of the variables were entered simultaneously into the multiple 
regression model. 
Results 
 A total of 1,401 individuals diagnosed with T2D responded to the NHANES 
between 2007 and 2012. A majority were female (52.7 %), married or in a relationship 
(61.5%), and non-Hispanic Whites (66.1%). Approximately 27% had a college degree or 
higher. Approximately 32% of participants reported they tried to lose weight in the past 
12 months; of those, 59% were adherent to the ADA dietary guidelines (see Table 4). The 
most common method used in an attempt to lose weight was eating less food (11.3%), 
followed by eating less fat (7.1%) and eating lower calorie food (6.6%) (Table 9).  
Adherence to the ADA guidelines was significantly associated with sex, 






adherent were more likely to be males, non-Hispanic Whites, and married compared to 
their counterparts. 
Although effect sizes were small (Cohen’s d ranged between 0.0002 to 0.2), sex, 
race/ethnicity, marital status, education, income, trying to lose weight in the past 12 
months, and adherence to the ADA dietary guidelines were significantly (p < 0.0001) 
related to A1C.  Females, non-Hispanic Blacks, widowed, and those with less than high 
school education had higher A1C than their counterparts (Table 7). 
Table 8 presents the results of the logistic regression modeling the odds of being 
non-adherent to the ADA dietary guidelines. After controlling for the other variables in 
the model, non-Hispanic Whites had much lower odds of reporting non-adherence to the 
ADA dietary guidelines compared to Hispanics (odds ratio (OR) = 0.46; 95% confidence 
interval (CI) = 0.45-0.46). Individuals who were single had 1.35 times (95% CI = 1.34-
1.36) the odds of reporting non-adherence to the ADA dietary guidelines compared to 
those who were married, controlling for all the other variables in the model. Compared to 
males, females had much higher odds of reporting non-adherence to the ADA dietary 
guidelines (OR = 1.90; CI = 1.89-1.99), after controlling for all the other variables in the 
model.  
As shown in Table 7, age, age at diagnosis, sex, race/ethnicity, marital status, 
education and income explained a significant amount of the variance in A1C values [F 
(13, 9.8×106) = 8.3× 104, p < 0.0001, R2Adjusted = 0.11]. Educational level significantly 






0.22 standard deviations below the mean of the A1C when compared to their counterparts 
with less than a high school education (β = -0.22, t (9.8×106) = -201.5, p < 0.0001).  
Discussion 
In the current study, sex, race/ethnicity, marital status, education, and income 
were all significantly associated with adherence to the ADA dietary guidelines. Non-
Hispanic Whites had a reduced risk of reporting non-adherence to the ADA dietary 
guidelines compared to Hispanics. Those who were single were more likely to report 
non-adherence with ADA guidelines compared to those were married or in a relationship. 
These findings are similar to the findings of other studies in which race/ethnicity 
(Bohanny et al., 2013; Stephens, Rook, Franks, Khan, &Iida, 2010; Trinacty et al., 2007)   
and marital status (Wong, Gucciardi, Li & Grace, 2005) were among the 
sociodemographic characteristics that influenced T2D self-management and dietary 
adherence.  This study was unique in that many self-report indicators were used to 
measure adherence with ADA dietary guidelines, specifically losing weight, reducing 
intake of fats and carbohydrates, and increasing intake of fruits and vegetables. In 
addition, the sociodemographic characteristics predicted the glycemic control among the 
various age groups, aligning with Chiu and Wray’s (2010) research in which 
sociodemographic characteristics (age, sex, marital status, and education) were among 
the strongest predictors of glycemic control among middle-aged adults.  It is interesting 
to note that while adherence to ADA dietary guidelines was significantly associated with 
A1C, it was not a significant predictor in the regression model. Additional exploration of 
the role of dietary adherence to ADA guidelines in predicting A1C is warranted since 






future studies, it would be important to explore the predictive value of additional self-
management behaviors such as physical exercise, blood glucose monitoring and coping 
skills.  
This study was limited due to the fact it was a secondary analysis of self-report 
data and used a cross-sectional design. Although sex, age, race/ethnicity, and marital 
status have been associated with glycemic control in previous studies (Ahn, Smith, 
Dickerson, & Ory, 2012; Beverly, Miller, & Wray, 2008; Rothamn et al., 2008), the 
effect sizes of these associations were very small. In addition, in this study the use of 
A1C was the sole indicator of glycemic control. Using another indicator indicative of 
glycemic control, such as fasting blood glucose or body mass index may improve the 
predictive ability of the model and, thus, explain the variations in glycemic control. For 
future studies, the addition of more self-management variables (e.g., caloric intake of 
diverse food types, exercise, medication use, coping) to the model may improve its ability 
to predict glycemic control. Dietary adherence could also be explored as a mediator 
variable between sociodemographic characteristics and glycemic control to improve the 
understanding of the relationship between sociodemographic characteristics and glycemic 
control. Health literacy is also thought to have a mediating effects in the relationship 
between self-management and glycemic control (Lee et al., 2016) and should be 
examined in future studies. 
Conclusion 
Given the associations of sociodemographic characteristics with ADA dietary 






individuals with T2D should consider the age, race/ethnicity, cultural background, 
education level and economic status of the individual. The National Standards for 
Diabetes Self-Management Education and Support (Haas et al., 2013) recommends 
individualizing patient education for persons with diabetes. For example, knowing that 
single patients are less adherent to their diet requires the educator to focus on the cultural 
appropriateness of the educational materials and methods.  In addition, minorities such as 
Hispanics may require more attention in designing dietary plans.  For example, 
moderately low carbohydrate and vegetarian diets could be tailored for the person taking 
into consideration personal preferences and cultural differences to aid in managing 
diabetes and preventing diabetes-related complications (Ley, Hamdy, Mohan, & Hu, 
2014). Dietary management of diabetes is also greatly affected by economic status; for 
example, persons with low economic status are often not able to adhere to dietary 
management plans due to the costs of healthy food (Weaver, Lemonde, Payman, & 
Goodman, 2014). In addition, more spousal support and higher level of education are 
associated with better dietary management and diabetes control (Formosa, & Muscat, 
2016; Weaver, Lemonde, Payman, & Goodman, 2014).   
This study supported that specific sociodemographic characteristics predicted 
glycemic control in adults with T2D. Race/ethnicity and marital status were determinant 
factors in predicting adherence with the ADA dietary guidelines. This information is 
helpful for health care providers as they educate patients of diverse ethnic and racial 
backgrounds.  
The relationships of sociodemographic characteristics with dietary adherence and 






other health care providers should assess the patient’s personal needs and characteristics 
prior to designing a patient’s education plan (ADA, 2007). The assessment process 
should take into consideration a patient’s sociodemographic characteristics such as age, 






























Table 4.  Descriptive Characteristics of Adults with T2D (> 17 Years of age) Obtained 
from NHANES (2007-2012) Survey Data (N =17.14× 106)* 
  M(SE) Weighted count, 
estimated frequency (%) 
Age 45.14 (0.004) 17.14×106 
Age at diagnosis 49.27 (0.004) 16.96×106 
A1c 5.64 (0.0003) 10.86× 06 
Sex   
Male  9.11×106 (47.3) 
Female  8.03×106 (52.7) 
Race   
Hispanic  2.40×106 (14.0) 
Non-Hispanic White  11.3×106 (66.1) 
Non-Hispanic Black  2.00×106 (11.7) 
Other  1.40×106 (8.2) 
Marital Status   
Married /in a relationship  9.93×106 (61.5) 
Divorced/Separated  2.26×106 (14.0) 







Widowed  9.2×105 (5.7) 
Single  3.05×106 (18.9) 
Education   
< High school  3.02×106 (18.7) 
High school  3.55×106 (21.4) 
Some college  5.22×106 (32.3) 
College or higher  4.46×106 (27.6) 
Income   
<$25,000  3.73×106 (22.6) 
≥$25,000  12.79×106 (77.4) 
Did you try to lose weight in the 
past year 
  
Yes  3.0×106(31.9) 
No  6.5×106(68.1) 
Adherence with ADA dietary 
Guidelines 
  
Yes  1.59×106 (59.0) 
No  1.1×106 (41.0) 






Table 5. Associations between Demographic Characteristics and Dietary 
Adherence Among Those Who Tried to Lose Weight in The Past Year Obtained 
from NHANES (2007-2012) Survey Data (N =2.69×106) * 






Sex     
Male 8.1×105 (51.2) 3.8×105(34.5) 7.3×104 <0.0001 
Female 7.7×105 (48.8) 7.2×105(65.5)   
Race      
Hispanic 2.4×105 (14.9) 2.1×105 (19.1) 8.1×104 <0.0001 
Non-Hispanic 
White  
1.0×106 (65.3) 5.6×105 (50.4)   
Non-Hispanic 
Black  
2.0×105 (12.6) 1.6×105  (14.3)   
Others  1.1×105 (7.2) 1.8×105 (16.2)   
(Continued) 
     






Marital Status     
Married/In 
Relationship 
1.0×106 (67.9)  6.8×105 (67.2) 4.6×104 <0.0001 
Divorced/Separated 1.2×105 (8.3)  8.0×104 (7.9)   
Widowed 1.7×105 (11.6) 5.5×104 (5.4)   
Single 1.8×105 (12.2) 1.9×105 (19.5)   
Education      
<High School 3.8×105 (25.4) 1.9×105 (18.7) 7.9×104 <0.0001 
High School 
Degree 
2.9×105 (19.3) 2.1×105 (20.8)   
Some College 3.6×105 (24.2) 4.0×105 (39.1)   
College Degree or 
Higher 
4.6×105 (31.1) 2.3×105 (21.3)   
(Continued) 
     
     
 
 


































     
Income Level      
<$25,000 4.7×105 (30.9) 2.8× 105 (26.5) 6.0×103 <0.0001 
≥$25,000 1.0×106 (69.1) 7.8× 105 (73.5)   






Table 6. T-Test and One-Way ANOVA results Applied to the A1C Related to  Sex, Race, Education, 
Marital Status, Income,  and Dietary Adherence  Obtained from NHANES (2007-2012) Survey Data 
(N =17.14× 106)* 









Sex  10.58×106 -107.272 <0.0001 0.07 
Male 5.60 (5.60-5.60)     
Female 5.67 (5.67-5.67)     
Race  (3,10.86×106) 13061.30 <0.0001 0.004 
Hispanic 5.68 (5.67-5.68)     
Non-Hispanic White 5.60 (5.60-5.60)     
Non-Hispanic Black 5.79 (5.78-5.79)     
Other Race 5.61 (5.61-5.61)     
Marital Status  (3,10.26×106) 801.45 <0.0001 0.0002 
Married/in a 
relationship 
5.64 (5.64-5.64)     
Divorced/Separated 5.61 (5.61-5.61)     






Widowed 5.68 (5.68-6.69)     
Single 5.62 (5.61-5.62)     
Education  (3,10.26×106) 19041.12 <0.0001 0.006 
< High school     5.76 (5.76-5.77)     
High School     5.52 (5.52-5.52)     
Some college 5.63 (5.62-5.63)     
College degree   5.65 (5.65-5.66)     
Income  3.8×106 106.11 <0.0001 0.11 
<25,000 5.70(5.70-5.70)     
>25,000 5.61(5.61-5.61)     
Did you try to lose 
weight in the past 
year? 
 8.8×106 32.6 <0.0001 0.02 
Yes 5.66(5.65-5.66)     
No 5.63(5.63-5.63)     






















with ADA Guidelines 
 2.32×106 178.1 <0.0001 0.23 
Yes 5.78(5.78-5.79)     
No 5.55(5.55-5.55)     
*The number of valid cases for analysis is varied across the variables. 






Table 7. A Multiple Linear Regression Model of the A1C Obtained from NHANES (2007-
2012) Survey Data (N =17.14×106) * 
Model 
Unstandardized 
Coefficients Standardized Coefficients 
B Std. Error Beta t p 
(Constant) 
 
5.8 0.002  2341.9 <0.0001 
Age at Diagnosis (per one-year 
increase) 
7.8×10-5 0 -0.006 -19.8 <0.0001 
Age (per one-year increase) -0.001 0.0001 -0.01 -24.9 <0.0001 
Sex      
Male 0.041 0.001 0.02 60.1 <0.0001 
Female ----- ----- ----- ----- ----- 
Race       
Non-Hispanic White  ----- ----- ----- ----- ----- 
Hispanic  0.08 0.001 0.02 69.5 <0.0001 
     (Continued) 






      
Non-Hispanic Black 0.17 0.001 0.05 149.1 <0.0001 
Other Race -0.03 0.001 -0.009 -26.1 <0.0001 
Marital Status 
Married/in a relationship ----- ----- ----- ----- ----- 
Divorced/Separated -0.037 0.001 -0.012 -35.7 <0.0001 
Widowed 0.02 0.002 0.005 15.0 <0.0001 
Single -0.02 .001 .008 -23.3 <0.0001 
Education      
< High school ----- ----- ----- ----- ----- 
High School -0.22 .001 .09 -201.5 <0.0001 
Some college 0-.13 0.001 -0.06 -118.8 <0.0001 
College degree -0.06 0.001 -0.03 -55.714 <0.0001 
Income       
≤ 25,000 -0.07 0.001 -0.03 -78.2 <0.0001 
˃ 25,000 ----- ----- ----- ----- ----- 
     (Continued) 


























      
f-test for the whole model   8.3×104   
Significance level (overall)   <0.0001   
Adjusted R2   0.11   






Table 8. Logistic Regression Results Modeling the Odds of Dietary Non-Adherence 
Among Those Who Tried to Lose Weight in The Past Year Obtained from NHANES 
(2007-2012) Survey Data (N =2.69×106) * 









Age – one-year 
increase 
0.98 .098-.098 0.99 0.99-0.99 
Age at diagnosis- 
one-year increase 
1.02 1.02-1.02 1.02 1.02-1.02 
Sex     
Male ref  ref  
Female 1.99 1.98-2.00 1.90 1.89-1.91 
Race     
Hispanic ref  ref  
(Continued) 






     
Non-Hispanic White 0.61 0.60-0.61 0.46 0.45-0.46 
Non-Hispanic Black 0.89 0.88-0.90 0.77 0.76-0.78 
Others 1.77 1.75-1.78 1.80 1.78-1.82 
Marital Status     
Married/In 
Relationship 
ref  ref  
Divorced/Separated 0.97 0.95-0.97 0.81 0.80-.82 
Widowed 0.47 0.47-.048 0.57 0.56-0.57 
Single 1.60 1.60-162 1.35 1.34-1.36 
Education      
<High School ref  ref  
High School 
Degree 
1.46 1.45-1.47 2.03 2.01-2.05 
Some College 2.20 2.18-2.20 2.07 2.05-2.09 
College Degree or 
Higher 









Table 9. The Distribution of Adults with T2D Who Tried to Lose 
Weight in Past Year in Relation to ADA Guidelines (N=638) 
 n (%) 
1. Ate less to lose weight   159(11.3) 
2. Switched to foods lower in calories  92(6.6) 
3. Ate less fat to lose weight  100(7.1) 
4. Ate diet foods or products  29(2.1) 
5. Followed a special diet  24(1.7) 
6. Ate fewer crabs  61(4.4) 
7. Ate more fruits, vegetables, or salads  78(5.6) 
8. Changed eating habits  47(3.4) 
9. Ate less sugar, candy, or sweets  48(3.4) 
Income Level     
<$25,000 ref  ref  
≥$25,000 1.24 1.23-1.25 1.35 1.34-1.35 
 *The number of valid cases for analysis is varied across the variables. 





SELF-MANAGEMENT AS A MEDIATOR OF THE RELATIONSHIP BETWEEN 
SOCIAL SUPPORT AND HEALTH OUTCOMES OF AFRICAN AMERICAN 
ADULTS WITH TYPE 2 DIABETES   
Introduction and Background 
 It was estimated that 12.2% (30.2 million) of the United States adults had diabetes 
in 2015 (Centers for Disease Control and Prevention [CDC], 2017). The prevalence of 
diabetes among Asians, non-Hispanic blacks, and Hispanics are higher than their non-
Hispanic Whites counterparts (CDC, 2017). African American adults with type 2 diabetes 
(T2D) experience higher rates of diabetes-related complications than other ethnic groups 
(CDC, 2017). Heredity, economic status, and limited access to health care services are 
possible factors that may increase the rates of complications among African Americans 
with T2D (Chlebowy & Garvin, 2006). 
 Diabetes-related complications affect various body systems, causing diseases and 
conditions that include cardiovascular diseases, stroke, kidney failure, blindness, and 
amputations (CDC, 2017). In addition, the psychological wellbeing of patients with T2D 
is affected adversely; depression is one complication commonly associated with T2D 
(CDC, 2014). Studies showed that persons diagnosed with T2D are at an increased risk of 
developing depression compared to persons without T2D (Nouwen et al., 2010; 





to discuss their depressive symptoms with their health care professionals, to be seen by a 
psychiatrist, or to be prescribed antidepressants (Wagner et al., 2009). 
Depression is associated with diabetes-related distress (Fisher et al., 2010). 
Diabetes-related distress is conceptualized as the negative emotional reactions to the 
diagnosis of diabetes and diabetes-related self-management demands, and complications 
(Gonzalez, Fisher, & Polonsky, 2011). In addition, the negative psychological impact of 
T2D includes the symptoms of anxiety and stress (Fisher et al., 2008; Lloyd, Smith, & 
Weinger, 2005). Patients diagnosed with diabetes are at a higher risk of having anxiety 
symptoms than people without diabetes (Smith et al., 2013). Conversely, persons with 
higher levels of anxiety are at an increased risk for having T2D (Engum, 2007).  
Depression, anxiety, and stress are occurring at higher rates among African 
Americans (Soto, Dawson-Andoh, & BeLue, 2011). Functional social support is thought 
to have a buffering effect on these disorders (Shallcross et al., 2015). However, few 
studies (Collins-McNeil, 2006; Kim et al., 2009) explored the relationships of these 
disorders with T2D among African Americans. These limitations could be attributed to 
small sample sizes; for example, the number of participants in Thomas, Jones, Scarinci, 
and Brantley (2007) and Collins-McNeil (2006) studies were 58 and 57, respectively. 
Another limitation is the women-to-men ratio; for example, participants in the Thomas et 
al. study were mostly (65%) women. Furthermore, Penckofer, Doyle, Byrn, and Lustman 
(2014) and Kim et al. (2009) conducted studies only with women. 
A significant association was found between diabetes-related distress and diabetes 
self-management that consequently affected glycemic control (Fisher et al., 2008, 2010). 




risk of these complications and to understand how they are related to patients’ outcomes 
to prevent and eliminate the existing disparity affecting African American adults with 
T2D. 
Studies showed that diabetes-related complications are prevented by self-
management that constitute health-related behavior change (Berard et al., 2013; 
Chlebowy & Garvin, 2006; Komar‐Samardzija, Braun, Keithley, & Quinn, 2012), which 
enables persons with T2D to control their disease (Haas et al., 2013). 
Diabetes self-management is affected by the availability of social support dimensions 
(function, structure, and quality) (Strom, & Egede, 2012; Komar‐Samardzija, et al., 2012; 
Watkins et al., 2013). Functional social support is positively associated with better 
glycemic control (Cosansu & Erdogan, 2013). Functional social support is defined by 
Langford, Bowsher, Maloney, and Lillis (1997) as instrumental, informational, 
emotional, and appraisal support. Functional social support can improve positive 
behavior change and self-management that leads to improved biobehavioral and 
psychological outcomes (Egede & Osborn, 2010; Gallegos-Carrillo, García-Peña, Durán-
Muñoz, Flores, & Salmeron, 2009; Murano et al., 2014).  
Psychological outcomes that include depression, anxiety, and stress are positively 
impacted by high quality social support in persons with T2D (Hessler, Fisher, Naranjo, & 
Masharani, 2011; Yang, Li, & Zheng, 2009); In addition, a positive correlation of social 
support dimensions with glycemic control has been found in this population (Smalls, 
Gregory, Zoller, & Egede, 2015; Walker, Gebregziabher, Martin-Harris, & Egede, 2014). 
The strength and the direction of the dimensions of social support (function, 




2010). In addition, there is no specific measure of social support designed specifically for 
African Americans with T2D (Collins-McNeil, 2006). Furthermore, using different 
measures to assess various dimensions of social support enhances the ability to capture 
the multidimensionality of the social support concept (Al-Dwaikat & Hall, 2017; 
Gallegos-Carrillo, García-Peña, Durán-Muñoz, Flores, & Salmeron, 2009). In addition, it 
is important to note that the effect of self-management as a mediator variable in the 
relationship between social support and health outcomes was explored in a few studies 
(Cosansu & Erdogan, 2013; Nicklett & Liang, 2010; Strom & Egede, 2012; Vest et al., 
2013). Thus, it is warranted to explore how self-management mediates the relationship 
between different dimensions of social support and diabetes biomarkers and psychosocial 
outcomes in African American adults with T2D. These findings would enable health care 
professionals to be more familiar with the factors that are related to diabetes-related 
outcomes in African Americans with.T2D. 
Theoretical Framework 
Pender’s Health Promotion Model (HPM) was used as a theoretical framework 
for this study. The primary purpose of the model is to assist nurses to better understand 
the determinant variables of health behavior that will form a basis for behavior change 
leading to a healthier lifestyle (Pender, 2011, p. 3). The relationships of social support 
dimensions with self-management behaviors, diabetes biomarkers, and psychosocial 
outcomes of African American adults with T2D will be conceptualized within the three 
major components of the HPM (Figure 1).  
This model shows that a possible direct relationship of sociodemographic 




impact of social support dimensions on these outcomes (Pender, 2011; Pender et al., 
2002). In addition, a direct relationship is expected between social support dimensions 
with health outcomes. Furthermore, self-management behaviors are expected to mediate 
the relationship between social and health outcomes of T2D using this model (Figure 1). 
Purpose and Specific Aims 
The purpose of this cross-sectional exploratory study was to examine the role of 
self-management (diet, medication, exercise, blood glucose testing, and foot care) as a 
mediator of the impact of the three dimensions of social support (function, structure, and 
quality) on diabetes biomarkers (glycated hemoglobin [A1C] and Body Mass Index 
[BMI]) and psychosocial health outcomes (depression, anxiety, and stress) in African 
American adults with T2D.The specific aims were to: (1) examine the associations of 
social support dimensions with self-management behaviors of African American adults 
with T2D adjusting for sociodemographic characteristics; (2) examine the associations of 
social support dimensions with diabetes biomarkers and psychosocial outcomes among 
African American adults diagnosed with T2D adjusting for sociodemographic 
characteristics; and (3) examine whether the associations of social support dimensions 
with diabetes biomarkers and psychosocial outcomes are mediated by self-management 
behaviors of African American adults with T2D adjusting for sociodemographic 
characteristics. 
Research Design and Methods 
Design and Setting 
This study was conducted using a cross-sectional design to explore the 




African American adults with T2D. African American adults diagnosed with T2D were 
interviewed for responses to a series of standardized instruments that assess: (1) 
demographics (sex, age, age at diagnosis, education, and income); (2)functional social 
support, structure of social support, and quality of social support; and (3) self-
management behaviors, depression, anxiety, and stress. Diabetes biomarkers (A1C and 
BMI), and depression, anxiety, and stress were the major outcome variables. The 
participants were recruited from an outpatient clinic in a midsize southern city in the 
United States. 
Sample  
A convenience sample of 102 clients was recruited from an outpatient clinic. 
Sample size was calculated on power analysis calculations. The clients were included in 
the study if they were: (1) African American; (2) aged 18 years and older; (3) diagnosed 
with T2D; (4) able to speak, read, and write in English; and (5) able to understand study 
procedures. The clients were excluded if they are treated for T2D in places other than the 
targeted clinic. Only two participants declined to continue the study after signing 
informed consents.   
Measures  
Demographic characteristics and medical history. The following demographic 
characteristics were assessed via self-report: (a) age, (b) age at diagnosis, (c) sex, (d) 
marital status, (e) education, (f) employment status, (g) type of health insurance, and (h) 
income. Medical history data were obtained regarding (a) history of smoking and alcohol 
consumption, (b) other morbidities, (c) medications, and (d) diabetes education history. 




Social support (functional support). Social support was measured using the 
Medical Outcomes Study Social Support Survey (MOS-SSS), (Sherbourne & Stewart, 
1991). The MOS-SSS is a brief, comprehensive measure of available functional support. 
The MOS-SSS is composed of 19 items that assess emotional support, informational 
support, tangible support, positive social interaction, and affectionate support 
(Sherbourne, & Stewart, 1991). The respondents were asked to indicate the available 
amount of support by selecting one of the following choices: (1) none of the time, (2) a 
little of the time, (3) some of the time, (4) most of the time, and (5) all of the time. An item 
was added to the measure asking for the number of support persons, such as relatives and 
friends who were available to the respondent. Sherbourne and Stewart (1991) suggested 
that a score for each subscale could be calculated by averaging the scores of each item in 
the subscale and then transforming the score to range from 0 to 100 such that higher 
scores indicate more available support. The overall Cronbach’s α was .97, the test–retest 
reliability correlation was .78 for the overall support measure; subscales’ correlations 
ranged between .72 and .76. All of the items showed strong correlations with their 
hypothesized subscales (≥ .72) (Sherbourne, & Stewart, 1991). In this study the 
Cronbach’s α for the total scale was .97. The MOS-SSS showed strong evidence of 
reliability and validity as a measure of social support.  
Social Support Questionnaire shortened version (SSQ6). The SSQ6 was 
developed by Sarason, Sarason, Shearin and Pierce (1987) from the 27-item social 
support questionnaire developed by Sarason et al. (1983). The SSQ6 was developed to 
measure perceived social support in terms of the number of support persons and the 




items, six items for each category. The responses for the number (N) items range from 
“no one” to “9 persons” for each item. Six responses were used for satisfaction (S), 
which range from “very satisfied” to “very dissatisfied.”  The score of the SSQ6 is 
calculated by taking the average of the number of support persons to get the SSQN score, 
which ranges from 0 to 9, and the average of the satisfaction score, which ranges from 1 
to 6. The Cronbach’s α for the SSQ6 were .90 and .93 for N and S items, in this study the 
Cronbach’s α was .93 for the SSQ6N subscale and .94 for the SSQ6S subscale.  
The Autonomy and Relatedness Inventory (ARI).  The primary purpose of the 
ARI is to measure the quality of the relationship between any intimate dyad. Intimate is 
the most significant person to the respondent (e.g., family member, friend, or any 
significant other; (Hall & Kiernan, 1992). The relevant items were selected from Schaefer 
and Edgerton’s (1979) Marital Autonomy and Relatedness Inventory and Hall (1983) 
added 8 items to develop the 32-items ARI (Hall & Kiernan, 1992). Prior to responding 
to the ARI items, the respondent is asked to identify the relationship of his/her intimate 
person. The 32 items of the ARI are categorized into eight subscales: Acceptance, 
Relatedness, Support, Listening, Autonomy, Control, Hostile Control, and 
Detachment/Rejection, with four items for each subscale.  
 The responses for each item in the ARI range from 1 “not at all like the intimate” 
to 5 “very much like the intimate” describing the behavior of the intimate on a 5-point 
Likert scale. The total score is calculated by summing the ratings of all items, after 
reversing the negative items, then 32 is subtracted from the sum to create a cumulative 
score that ranges from 0 to 128. Subscale scores are calculated by summing their relative 




.76 in a sample of 213 women (Hall & Kiernan, 1992). In samples of 214 and 100 
women, Cronbach’s alphas for the total scale were .94 and .92 respectively (Hall, 
Schaefer, & Greenberg, 1987; Linares, Hall, & Ashford, 2015). The Cronbach’s α for the 
ARI total scale in this study was .92. The ARI items were found to be factored into two 
dimensions, Support/Positive Regard and Dominance/Control (negative), which were 
moderately correlated (Hall & Kiernan, 1992). For the purposes of this study the 
associations between the negative and positive ARI subscales’ scores with other study 
variables were examined.    
The Summary of Diabetes Self-Care Activities Measure (SDSCA). The 
SDSCA was developed by Toobert, Hampson, & Glasgow (2000). The SDSCA was 
developed to measure the frequency of diabetes self-management behaviors over the past 
7 days such as diet, exercise, and blood glucose monitoring. The SDSCA is composed of 
11 items, the first 10 items are grouped into 5 subscales with 2 items for each subscale, 
and these subscales are: General Diet, Specific Diet, Exercise, Blood Glucose Testing, 
and Foot Care. The last item concerns smoking. Toobert et al. (2000) suggested that some 
subscales could be removed and others could be added as needed. For the purposes of this 
study, an additional subscale (Medications) was added, and the smoking item was 
removed, smoking history was assessed in demographic questionnaire separately. The 
responses for the selected items of the SDSCA range from “0” day to “7” days a week.  
The score of the SDSCA is calculated by taking the average of responses for the pair of 
items in each subscale, and then averaging the scores of the subscales to calculate the 




The Cronbach’s α for the total SDSCA scale was .63 in a sample of 261 persons 
with diabetes, in this study the Cronbach’s α for the SDSCA scale was .75.  
Diabetes biomarkers. The principal investigator (PI) obtained A1C and BMI 
data using patients ‘medical records. BMI values were calculated by dividing the weight 
(kilograms) of the participants by their height (meters squared). Blood samples were 
drawn from the participants’ antecubital veins by trained professionals according to a 
standardized protocol. A1C, a diabetes test that reflects plasma glucose for the previous 
120 days, has been used to monitor diabetes for many years (CDC, 2014). These two 
measures are used consistently in the literature to measure the effectiveness of long-term 
control over diabetes (ADA, 2015; Chlebowy et al., 2014; Hessler et al., 2011). 
Depression, anxiety, and stress. Depression, anxiety, and stress symptoms were 
measured using the Depression, Anxiety, and Stress Scale-21 (DASS-21) developed by 
Lovibond and Lovibond (1995). The DASS-21 is a 21-item brief scale of the DASS-42 
full scale (Lovibond & Lovibond, 1995) that assesses the negative emotional state of 
depression, anxiety, and stress of individuals during the last week. The DASS-21 is 
composed of seven items for each subscale (anxiety, depression, and stress). The 
responses to these items range from 0 (did not apply to me at all – never) to 3 (applied to 
me very much, or most of the time – almost always). The total score for each subscale is 
calculated by summing the scores for each item and then multiplying it by 2 to make it 
comparable to the full scale. The resulting totals are then classified into normal, mild, 
moderate, severe, or extremely severe (Lovibond & Lovibond, 1995). The concurrent 
validity of the DASS-21 was supported by computing the correlations of the DASS-21 




Swinson, 1998). The Cronbach’s α for the DASS-21 subscales were .94 for depression, 
.87 for anxiety, and .91 for stress (Antony, Bieling, Cox, Enns, & Swinson, 1998). The 
Cronbach’s Alphas for depression, anxiety, and stress subscales in this study were 0.88 
,0.81, and 0.82 respectively.   
Procedure  
Prior to the recruitment of the participants, Institutional Review Board approval 
was obtained from the University of Louisville. The staff and physicians at the 
recruitment location were introduced to the aims and procedures of the study.  The PI 
recruited participants at the time of their clinic visits. Participants were approached and 
screened for eligibility; if eligible, information about the study nature and purpose was 
provided. Written informed consents were obtained from the eligible interested 
participants. Participants were assured of their voluntary participation in the study and 
their right to withdraw any time during the course of the study. In addition, they were 
informed that they were able to contact the PI any time to request further explanations 
and clarifications. The collected data were stored in a locked cabinet at the School of 
Nursing. The PI reviewed clients’ records to obtain biomarkers (A1C and BMI). Each 
participant was given a 10-dollar gift card in appreciation of their involvement in the 
study. 
Data Analysis 
All statistical analyses were conducted using the statistical package SPSS version 
24 (IBM, Armonk, NY). For the descriptive and bivariate analysis an alpha level of less 
than 0.05 was employed for the results to be significant. To avoid the problem of inflated 




corrected alpha was calculated to be 0.005 (Bender & Lange, 2001) was used. All 
continuous outcome variables were tested for normality using the Kolmogorov–Smirnov 
test; no problems with normality were noticed. Participants’ responses for each predictor 
variable (measure) was evaluated; if the missing data per measure were 40% or more of 
the items making up that measure then participant’s responses for that measure were 
deleted listwise (Raymond & Roberts, 1987). Missing data that were less than 40% of the 
items making up a measure were imputed by the participant’s mean response of the 
present items for each specific measure (Raymond, 1986). Data imputation by mean 
responses were done only for 12 participants’ missing data. Descriptive statistics were 
run to describe study participants’ sociodemographic characteristics and measures’ total 
scores. Means, medians, standard deviations, and ranges were used for continuous 
variables, while percentages and frequencies were used for categorical variables.  
Outcome Analyses 
Nonparametric bivariate analyses were conducted to determine associations 
between each of sociodemographic characteristics and self-management behaviors total 
score, A1C, BMI, depression, anxiety, and stress scores.  Nonparametric tests were used 
because of the unequal distribution of the sample across the categories of the 
sociodemographic characteristics (see Table 10). First, Mann-Whitney U and Kruskal-
Wallis tests were employed to determine if there is an association between each of the 
following: self-management behaviors total score, A1C, BMI, depression, anxiety, and 
stress scores and each sociodemographic characteristic. Second, the relationships 
between social support dimensions (MOS-SSS score, SSQN score, SSQS score, ARI 




(self-management behaviors total score, A1C, BMI, depression, anxiety, and stress) were 
examined. Pearson’s product–moment correlation coefficients were used to identify the 
direction and strength of the relationship between MOS-SSS scores, SSQN scores, SSQS 
scores, ARI negative scores, ARI positive scores, and the ARI total scores and each of the 
outcome variables.  
  To examine to what extent self-management mediates the relationship between 
social support dimensions and health outcomes of African Americans with T2D, the 
Baron and Kenny (1986) mediation analysis was conducted. To assess for mediation, 
three groups multiple regressions were conducted. Backward elimination regression was 
employed to examine whether any of the sociodemographic characteristics should be 
controlled for in all mediation analyses.  
Three groups of multiple regressions were used to test for the mediational effect 
of the self-management in the relationship between social support dimensions and health 
outcome variables. First group of multiple regressions was conducted to assess whether 
social support dimensions predicted health outcomes. The second group of multiple 
regressions was conducted to assess whether social support dimensions predicting self-
management. The third group of multiple regressions was conducted to assess whether 
social support dimensions and self-management predicting health outcomes. 
  In order for mediation to be met, four conditions must be met.  First, social support 
dimensions must be related to health outcomes (regression group 1).  Second, social 
support dimensions must be related to self-management (regression group 2).  Third, in 
the final group of regressions, self-management should remain a significant predictor 




longer significantly predict health outcomes and the parameter estimates must decrease in 
size.  If all four conditions are met, full mediation is supported.  If after controlling for 
self-management, social support dimensions’ decrease in effect, but still significant, then 
partial mediation is supported. Bootstrap estimates were obtained for the indirect effects 
using SPSS Macro for Simple Mediation to test the significance of the mediation effects 
(Preacher, & Hayes, 2004; Sobel, 1982). Prior to conducting multiple regressions, 
linearity and normality of the dependent variables for each level of the independent 
variables and homoscedasticity assumptions were all checked. Multicollinearity statistics 
(tolerance and variance inflation factors) were obtained and assessed; all assumptions 
were met.   Education, marital status and treatment modality, was re-coded to create 
dichotomized dummy coded variable. Then, simultaneous multiple regressions were 
conducted. 
Results 
  The total number of participants was 102 African American adults who were 
diagnosed with T2D. The average age of the participants was 57.4 years (SD = 11.3).  
The majority of the participants were female (71.6 %), single (52%), unemployed 
(71.7%) and low income (73.5%) (Table 10). The average A1C and BMI for the 
participants were 8.1% (SD = 2.2) and 35.3 (SD = 9.2) respectively.  
The mean depression and anxiety scores for the sample were mild to moderate 
(Table 11), whereas, the mean stress score was normal according to Lovibond & 
Lovibond (1995). The participants’ average self-management score was 4.2 days (SD = 
1.4); the highest mean score was 5.7 days (SD = 2.3) for the Medication subscale and 




The functional support mean score for the participants was 66.9 (SD = 29.3) indicating 
higher availability of social support according to (Sherbourne &Stewart, 1991). The 
average total score of the quality of the primary intimate relationship for the participants 
was 92.9 (SD = 21.7) indicating better quality of the available social support (Hall & 
Kiernan, 1992). 
Pearson’s product–moment correlations between main study variables and 
sociodemographic characteristics were examined (Table 13). Self-management was 
correlated with functional support (r = 0.25, p <.05), satisfaction with support (r = 0.27, p 
<.01), and positive quality of the primary intimate relationship (r = 0.21, p <.05).  
Functional support, the quality of the primary intimate relationship total score, and 
number of support persons were negatively correlated with depression.  
Nonparametric bivariate analyses showed that there was a statistically significant 
difference in the participants’ most recent A1C by the treatment modality (H (3) = 10.39, 
p = 0.016), with a mean rank of 8.5 for none use of medications, 32.9 for oral 
hypoglycemic agents’ treatment, 50.4 for insulin only, and 43.1 for insulin with oral 
hypoglycemic agents’ treatment. Pairwise comparisons showed that there were a 
statistical significant differences in most recent A1C between those who were not treated 
with medications and those who were treated with insulin (p = 0.028), and those who 
were not treated with medications and those who were treated with insulin and oral 
hypoglycemic agents together (p = 0.012), and those who were treated with oral 
hypoglycemic agents only and those who were insulin only (p = 0.024). Bonferroni 
correction method was used.  Mann-Whitney tests indicated that the quality of the 




81), U = 1397.5, p = 0.01, and the positive quality of the primary intimate relationship 
was greater for females (Mdn = 64) than for males (Mdn = 47), U = 1416, p = 0.008. 
In addition, there was a statistically significant difference in the participants’ most 
recent BMI by participants’ level of education (H (3) = 8.39, p = 0.039), with a mean 
rank of 39.76 for less than high school, 47.43 for high school diploma, 41.17 for 
vocational or some college, and 49.72 for college degree or higher.  
The results of the first group of multiple regressions (Table 14) showed that none 
of the predictor variables were successful in predicting the A1C values in the study 
sample.  However, satisfaction with support and education explained a significant amount 
of the variance in the BMI values (F (2, 95) = 5.3, p = 0.007, R2Adjusted = 0.08). In 
addition, functional support and negative quality of the primary intimate relationship 
explained a significant amount of the variance in depression controlling for sex (F (3, 98) 
= 8.3, p < 0.0001, R2Adjusted = 0.18). Negative quality of the primary intimate relationship 
explained a significant amount of the variance in anxiety controlling for marital status (F 
(2, 97) = 9.6, p< 0.0001, R2Adjusted = 0.15). Functional support and negative quality of the 
primary intimate relationship explained a significant amount of the variance in stress (F 
(3, 97) = 5.11, p = 0.002, R2Adjusted = 0.11). 
The second group of multiple regressions showed that functional support and 
satisfaction with support explained a significant amount of the variance in self-
management (F (2, 99) = 6.0, p, 0.003, R2Adjusted = 0.09). The results of the final group of 
regression (Table 15) showed self-management was not a successful predictor of either 
BMI, depression, anxiety, or stress. In addition, satisfaction with support, functional 




predicting BMI, depression, anxiety, and stress. After applying Baron and Kenny (1986) 
method of assessing mediational effect and further testing of bootstrap estimates to test 
the significance of the mediation effects (Preacher, & Hayes, 2004; Sobel, 1982), self-
management failed to mediate the relationship between social support dimensions and 
health outcomes. The significant relationships (based on regression analyses) between 
social support dimensions and health outcomes were depicted in figure 1.  
The results of this study indicated that African American adults with T2D had 
high A1C (M = 8.1%) and BMI (M = 35.3) values. In addition, the participants showed 
mild to moderate levels of depression, anxiety; however, they reported that they had 
higher levels of functional social support and quality of the primary intimate relationship. 
Furthermore, they reported higher scores on self-management. None of social support 
dimensions were correlated with A1C; however, functional support, satisfaction with 
support, and negative quality of the primary intimate relationship were found to be 
correlated with depression and anxiety. Regression analysis showed that functional 
support and satisfaction with support predicted self-management. In addition, functional 
support with negative quality of the primary intimate relationship predicted depression 
and anxiety. However, self-management was not a successful mediator in the relationship 
between social support dimensions and health outcomes.  
Discussion 
The results of this study showed that self-management was not a successful 
mediator in the relationship between social support and diabetes-related health outcomes. 
One of the reasons for these results could be the discrepancy between the study 




manifested by their high A1C and BMI values. The average self-management total score 
was 4.2 days out of 7 days which indicates that study participants reported that they 
highly adhered to their diabetes treatment regimens during the last 7 days prior to the 
interview; however, the average A1C and BMI was 8.1% and 35.3 respectively. This 
discrepancy raises the possible effects of social desirability on participants’ responses to 
the self-management questionnaire. In turn, this may affect the association between self-
management and diabetes biomarkers (Table 15). Another possible indicator of poor self-
management was the high percentage (80%) of participants having at least one chronic 
condition in addition to T2D.  
Having other comorbidities, low income, the presence of diabetes-related 
complications, and lack of financial support may also hinder self-management ability 
(Bayliss, Ellis, & Steiner, 2007). Diabetes self-management is complex, especially for 
older adults (Suhl & Bonsignore, 2006) and African Americans (Murrock, Taylor, & 
Marino, 2013). Murrock and colleagues’ (2013) found that African American women 
diagnosed with T2D had challenges in self-management of their dietary regimens. These 
challenges were attributed to difficulties in changing dietary behavior, lack of 
information, and lack of support.  
Lack of functional social support along with other barriers, such as physical 
inactivity and depression, were among the challenges that older adults may face in 
managing T2D (Suhl & Bonsignore, 2006). Middle-aged adults were also a 
disadvantaged group when self-management and T2D outcomes were measured (Ahn, 
Smith, Dickerson, & Ory, 2012; Chiu & Wray, 2010). Thus, it is recommended to use 




research (Van de Mortel, 2008). People tend to select more socially appropriate answers 
when responding to questions of social value which may distort the results of health-
related studies (Adams et al., 2005; Van de Mortel, 2008). 
Social desirable responses also had an effect on the A1C relationships with other 
study variables. Even though study results showed that A1C levels differ significantly by 
treatment modality and A1C had a negative association with age at diagnosis (r = 0-.21, p 
< 0.05), none of the study variables were successful in predicting A1C. This in turn 
affects the ability of self-management to mediate the relationship between social support 
and glycemic control. Other variables such as self-efficacy were thought to mediate this 
relationship; the relationship between functional social support and health-related 
outcomes is affected by a number of variables. For example, Cosansu and Erdogan 
(2014) and Nakahara et al. (2006) found that the relationship between functional social 
support and glycemic control was mediated by self-efficacy. Gao et al. (2013) found that 
functional social support had a direct positive relationship with glycemic control. On the 
other hand, they found that higher levels of functional social support and higher self-
efficacy were associated with improved self-care that is directly related to glycemic 
control.     
Self-efficacy could be studied as mediator in the relationship between social 
support and glycemic control. Self-efficacy should be taken into consideration when 
studying the effects of social support dimensions on self-management and thus glycemic 
control in African American adults (Komar‐Samardzija, Braun, Keithley, & Quinn, 
2012).  Anxiety was found to be significantly negatively correlated with self-efficacy to 




(Wu et al., 2013). On the other hand, the intensive treatment of T2D can lead to increased 
psychological burden and higher rates of anxiety and decreased self-efficacy that impedes 
self-care (Thoolen, De Ridder, Bensing, J Gorter, & Rutten, 2006). Thus, the relationship 
between social and glycemic control and psychosocial outcomes could be mediated by 
self-efficacy and self-management together.   
Although A1C remains the gold standard in assessing glycemic control (ADA, 
2015), it should be evaluated as an indicator of glycemic control in racial disparities 
population such African Americans due to several factors including the differences in red 
blood cell survival (Herman et al., 2007). Other indicators of glycemic control could be 
used beside A1C and BMI (e.g., fasting blood glucose) which may show different 
associations with study variables. 
 An open ended question to assess social support dimensions could be added to 
explore the lived experience of social support and its effects on self-management as 
experienced by the African American adults with T2D. The discovery of the essence of 
social support and its relationship with self-management that are specifically relevant to 
African American adults with T2D, and exploring the uniqueness of social support to 
them would enrich the results of such a study. Yet, the descriptive phenomenology has 
been prescribed as a method that will produce studies characterized by being full of 
experiences, meaningful descriptions, and emotions (Richards & Morse, 2013). This will 
promote a better understanding of the phenomenon of interest.  
Limitations 
  The generalizability of the study finding was limited due to several reasons.  First, 




sampling resulted in overrepresentation or underrepresentation of participants with 
certain characteristics. For example, the majority of the sample were unemployed females 
who were using a government health insurance services.  Second, the use of self-report 
measures to assess for social support and self-management behaviors. Future studies are 
recommended to explore the social support available for the patients with diabetes using 
qualitative approaches such as open-ended questions and focus groups. Future studies 
could also include the primary support persons in the assessment of social support to add 
more insight to the findings.   
Third, social desirability was a prominent limitation that led to inability to 
demonstrate that self-management was a successful mediator in the relationship between 
social support and health outcomes of persons with T2D. Using a social desirability as a 
covariate is recommended to support the findings. Finally, the use of multiple 
comparisons that could lead to the inflation of Type I error. It is recommended to also use 
larger sample sizes in future studies. In this study two measures of social support quality 
(SSQ6 and the ARI) which may burden the participants. Future studies are recommended 
to use either of these measures.   
Conclusion 
The purpose of this study was evaluate the role of self-management in mediating 
the relationship between various dimensions of social support and the health outcomes of 
African American adults with T2D. The results of this study were successful in 
demonstrating that there were direct relationships between various dimensions of social 
support and biological and psychological health outcomes of African American adults 




management was a successful mediator in the relationship between social support 
dimensions and health outcomes. Despite that, the results of this study contribute to the 
existing literature by shedding the light on the unique relationships of social support 
dimensions with health outcomes of persons with T2D. This study helps to explain the 
relationship of functional social support and the negative quality of the primary intimate 
relationship with psychological outcomes of persons with T2D. In addition, this study 
showed that sociodemographic characteristics of the participants played an important role 
in explaining the relationship of social support dimensions with health outcomes of 
person with T2D. The impact of self-efficacy on self-management in persons diagnosed 
with T2D should be taken onto consideration. Thus, further exploration of the role of 
self-management as mediator in the relationship of social support dimensions with health 






Table 10.  Descriptive Characteristics of Study Participants (n =102)* 
  M(SE) Frequency (%) 
Age 57.4(1.1)  
Age at diagnosis 44 (1.3)  
Sex   
Male  29 (28.4) 
Female  73 (71.6) 
Marital Status   
Married   14 (14) 
Divorced  23 (23) 
Widowed  11 (11) 
Single  52 (52) 
Employment Status    
Full time  13 (13.1) 
Part time  15 (15.2) 
Unemployed   71 (71.7) 
Education   
< High school  23 (23.5) 
High school  35 (35.7) 
Some college  22 (22.4) 




   
College or higher  18 (18.4) 
Income   
0 to $20,000  73 (73.5) 
20,001 to $40,000  17 (18.3) 
40,001 to $46,000  3 (3.2) 
Insurance    
None  6 (7.1) 
Medicaid/Medicare   63 (74.1) 
Kynect   16 (18.8) 
Treatment Modality    
None   3 (3.8) 
Oral Hypoglycemic Agents Only   44 (55.7) 
Insulin Only   10 (12.70 
Insulin with  Oral Hypoglycemic 
Agents 
 22 (27.8) 
Comorbidity    
No  20 (20) 
Yes   80 (80) 
Current Smoking    
No  74 (72.5) 
Yes  27 (26.5) 




























Alcohol Consumption    
Never  54 (54) 
Monthly or less  29 (29) 
2-4 times a month  10 (10) 
2-3 times a week  4 (4) 
4 or more time a week   3 (3) 




Table 11.  Descriptive Characteristics of Study Participants’ Social Support Scores 
and Outcome Variables (n =102) 
 Range  




Mean  Standard 
Deviation  
A1C*  5.1 14.4 8.1 2.2 
BMI 17.4 62 35.3 9.2 
Depression  0 40 9.8 8.3 
Anxiety 0 40 10.0 7.6 
Stress  0 34 11.4 7.4 
Self-Management** 0.5 6.7 4.2 1.4 
Social Support Measures      
MOS-SSS 3.3 100 66.9 29.3 
SSQ6N 0 9 2.3 1.7 
SSQ6S 1 6 5.0 1.2 
ARI Negative   1 80 55.9 18.7 
ARI Positive    8 48 37.0 8.6 
ARI Total    41 128 92.9 21.7 
*A1C: Glycated Hemoglobin Percentage of total hemoglobin  
**Self-management scores represent number of days out of the last 7 days prior to 







Table 12.  Descriptive Characteristics of Study Participants’ Self-Management Scores  
(n =102) 
 Minimum Maximum Mean Std. Deviation 
Total Score 0.5 6.7 4.2 1.4 
 Diet 0.25 7 3.7 1.3 
Physical Activity 0 7 2.7 2.0 
Blood Sugar Testing 0 7 4.4 2.4 
Foot Care 0 7 4.1 2.4 
Medication 0 7 5.7 2.3 
Note: Self-management scores represent number of days out of the last 7 days prior to 





Table 13. Pearson Product-Moment Correlations of Study Variables 
 
MOS-









management Depression Anxiety Stress A1C BMI 
MOS-SSS 1 .354** .259** .472** .564** -.037 .253* -.343** -.120 -.271** .041 -.095 
SSQ6N  1 .108 .263** .292** .028 -.003 -.234* -.088 -.125 .167 -.008 
SSQ6S   1 .208* .243* -.005 .269** -.150 .021 -.046 .059 -.206* 
ARI Total    1 .920** .520** .177 -.269** -.186 -.183 .114 -.086 
ARI Positive      1 .143 .206* -.237* -.072 -.130 .135 -.031 
ARI 
Negative  
     1 .002 .163 .313** .178 .007 .148 
Self- 
management 
      1 -.079 .090 -.019 -.017 -.038 
Depression        1 .680** .797** .013 .194 
Anxiety         1 .774** .037 .158 
Stress          1 -.078 .127 
A1C           1 .111 
BMI            1 
*. Correlation is significant at the 0.05 level (2-tailed). 








Table 14. Regression Results for Self-Management, BMI, Depression, Anxiety, and 
Stress (n = 102) 
Dependent 
Variable  
Predictor  β SE t p 
Model Summary         F (2, 99) = 6.0, p = 0.003, R2Adjusted = 0.09 
Self-
management  
Constant   0.57 4.1 <0.0001 
 Functional support  0.20 0.01 2.0 <0.04 
 Satisfaction with support  0.22 0.11 2.2 <0.03 
Model Summary         F (5, 96) = 0.9, p = 0.5, R2Adjusted = 0.04 
A1C Constant  1.31 5.5 <0.0001 
 Functional support  -0.10 0.01 -0.9 0.39 
 Number of support 
persons 
0.16 0.13 1.5 0.14 
 Satisfaction with support  0.03 0.17 0.33 0.74 
 Negative quality of the 
primary intimate 
relationship   
0.003 0.03 0.35 0.72 
 Positive quality of the 
primary intimate 
relationship  







Model Summary         F (2, 95) = 5.3, p = 0.007, R2Adjusted = 0.08 
BMI Constant  3.69 12.2 <0.0001 
 Satisfaction with support -0.23 0.69 -2.4 <0.02 
 Education  -0.24 1.83 -2.4 <0.02 
Model Summary         F (3, 98) = 8.3, p < 0.0001, R2Adjusted = 0.18 
Depression  Constant  4.4 3.8 <0.0001 
 Sex 0.24 1.7 2.6 <0.01 
 Functional support -0.38 0.03 -4.3 <0.0001 
 Negative quality of the 
primary intimate 
relationship   
0.20 0.10 2.2 <0.03 
Model Summary         F (2, 97) = 9.6, p< 0.0001, R2Adjusted = 0.15 
Anxiety  Constant   1.4 0.15 
 Marital Status  0.25 1.4 2.7 <0.007 
 Negative quality of the 
primary intimate 
relationship   
0.30 0.1 3.2 <0.002 
(Continued) 
      
      






Model Summary         F (3, 97) = 5.11, p = 0.002, R2Adjusted = 0.11 
Stress Constant  5.2 5.6 <0.0001 
 Age -.18 0.06 -1.9 0.06 
 Functional support -.26 0.02 -2.7 <0.008 
 Negative quality of the 
primary intimate 
relationship   





Table 15. Regression Results for BMI, Depression, Anxiety, and Stress (n=102) 
Dependent 
Variable  
Predictor  β SE t p 
Model Summary         F (3,94 ) = 3.5 , p = 0.02, R2Adjusted = 0.07 
BMI Constant  4.1 10.9 <0.0001 
 Satisfaction 
with support 
-0.24 0.72 -2.3 <0.04 
 Education -0.24 1.8 -2.4 <0.03 
 Self-
management  
0.03 0.67 0.3 0.77 
Model Summary          F (4, 97) = 6.2 , p < 0.0001, R2Adjusted = 0.17 
Depression Constant  4.8 3.4 0.001 
 Sex 0.24 1.7 2.6 <0.01 
 Functional 
support  
-0.39 0.03 4.1 <0.0001 
 Negative 




0.20 0.09 -2.2 <0.03 






     
 Self-
management 
.012 0.56 0.13 0.90 
Model Summary          F (3,96) =6.7 , p < 0.0001, R2Adjusted = 0.15 
Anxiety Constant  3.9 3.9 <0.0001 
 Marital status  0.26 1.42 2.8 <0.007 
 Negative 
quality of the 
primary 
intimate 
relationship   
0.30 0.10 3.2 <0.002 
 Self-
management 
0.10 0.51 1.0 0.30 
     (Continued) 
      
      
      
      
      
      
      





Model Summary          F (4, 96) = 4.0, p = 0.005, R2Adjusted = 0.10 
Stress Constant  5.4 5.2 <0.0001 
 Age -0.18 0.06 -1.9 0.05 
 Negative 
quality of the 
primary 
intimate 
relationship   
0.21 0.08 -2.2 <0.03 
 Functional 
support 
-0.27 0.03 -2.8 <0.008 
 Self-
management 





Figure 6. The Mediational Relationship of Self-management between Social Support 

























*Standardized Coefficients (p < 0.05)  
**Standardized Coefficients (p < 0.01) 
***Standardized Coefficients (p < 0.001) 
Satisfaction 























































*Standardized Coefficients (p < 0.05)  
**Standardized Coefficients (p < 0.01) 


































































*Standardized Coefficients (p < 0.05)  
**Standardized Coefficients (p < 0.01) 
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SYNTHESIS AND CONCLUSIONS 
The purposes of this dissertation were to: (1) systemically review the literature on 
social support relationships with health outcomes and critically review the measurement 
of social support in persons diagnosed with T2D; (2) examine the relationships of 
sociodemographic characteristics with dietary adherence and glycemic control in patients 
diagnosed with T2D; and (3) examine the relationships of social support dimensions with 
health outcomes in African American adults diagnosed with T2D.  
Synthesis of Findings and Implications  
Diabetes is one of the chronic diseases that affects the lives of many American 
people. Diabetes was listed as the seventh leading cause of death in the United States in 
2015 (CDC, 2017). One and half million American adults were diagnosed with diabetes 
in 2015; more than 50% of them were aged between 45 to 64 years at the time of 
diagnosis (CDC, 2017). Adjusting for age, African American adults had higher rates of 
diagnosis with diabetes when compared to their non-Hispanic Whites counterparts (CDC, 
2017). Physical and psychological wellbeing of persons diagnosed with diabetes are 
adversely affected by diabetes-related complications (CDC, 2017; Nouwen et al., 2010). 
Self-management which requires a group of skills and behavior change is thought to be a 
cornerstone of diabetes care (Berard et al., 2013; Powers et al., 2017).  
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Social support enhances positive behavior modification and improves self-
management skills which are linked with improved health outcomes in persons diagnosed 
with T2D (Collins-McNeil et al., 2009; Egede & Osborn, 2010). 
In order to study the mediating effects of self-management on the relationship 
between social support and health outcomes, a critical review of the measurement of 
social support in the literature was performed to capture the essence of the concept and 
how it is measured. Following the review, an analysis of existing data was performed to 
study the impact of sociodemographic characteristics on T2D outcomes. After conducting 
this review, the main study followed.  
In Chapter Two, the literature review showed that social support characterized by 
the existence of social networks that exhibit supportive behaviors, tangible or intangible, 
improves positive behavior change and disease self-management; this improves the 
health outcomes of persons with T2D.  These social networks are comprised of members 
who could be families, healthcare professionals, or internet support groups.  Functional 
social support behaviors are classified into: instrumental, informational, emotional, and 
appraisal support (Langford, Bowsher, Maloney, & Lillis, 1997).  In addition to the 
function of support, the structure and the quality of support should be taken into 
consideration when studying social support in persons diagnosed with T2D (AL-Dwaikat 
& Hall, 2017). 
The impact of social support in persons with T2D can be classified as: (1) 
improving self-management (Cosansu & Erdogan, 2013; Nicklett & Liang, 2010); (2) 
improving behavior adjustment (Strom & Egede, 2012), and (3) improving psychosocial 




expected; these negative consequences often include a feeling of being a burden, 
stigmatization, and negative critique by social network members (Bhattacharya, 2012; 
Mayberry and Osborn, 2012; & Strom and Egede, 2012). Most of the studies reviewed 
(83%) used measures that were designed to assess for positive support whereas only 17% 
of the studies used measures that assessed both positive and negative support. Forty-two 
percent of the studies used measures that assessed all aspects of functional support 
(tangible, emotional, informational, and instrumental), while the remainder of the studies 
(58%) used measures that assessed for one or two types of functional support. Some of 
the measures assessed the quality or quantity of social support and others assessed the 
functional or structural properties of support. While some of the measures were used in 
specific populations, others could be used as broad measures in various populations 
(Gottlieb & Bergen, 2010).   
The critical review of the most frequently used measures of social support in 
persons diagnosed with T2D showed that the MOS-SSS, the SSQ6, and the MSPSS have 
strengths and weaknesses. The choice between these measures should be justified by the 
general purpose of each study and the specific dimension of support that will be 
examined. All of these measures were brief and will not contribute to study participant 
burden. Thus, these measures are recommended for use when the time is of concern (e.g., 
in persons diagnosed with chronic conditions). Furthermore, a combination of two 
measures is favored over using a single measure.  The use of a combination of measures 
will enable the researcher to capture the multidimensionality of social support (Gallegos-




A number of implications were recommended based on this review. First, a clear 
identification of social support dimensions to be measured should be determined prior to 
the start of the study. Second, a critical review of the psychometric properties of each 
measure should be performed while focusing on the study population. Finally, specific 
aims, as well as theoretical frameworks should guide the studies that intend to measure 
social support.  
In Chapter Three, a study of the relationships of sociodemographic characteristics 
with dietary adherence and glycemic control using NHANES data was conducted. The 
results of this study revealed that sex, race/ethnicity, marital status, education, and 
income were significantly related to adherence with ADA guidelines. Furthermore, these 
sociodemographic characteristics were significantly related to A1C. The effect sizes of 
these associations in this study were very small. The results of this study could be limited 
due to the use of A1C as a single measure of glycemic control. It is recommended to use 
another measure such as BMI. In addition, the results of this study were limited because 
they were based on a secondary analysis of self-report data.  
In Chapter Four, a cross-sectional study was conducted to examine the role of 
self-management as a mediator in the relationship between social support and health 
outcomes of African American adults diagnosed with T2D. This study concluded that 
there were direct relationships between different dimensions of social support and health 
outcomes of African American adults with T2D.  However, the results of this study failed 
to show that self-management was a mediator in the relationship between social support 
dimensions and health outcomes. This study had several limitations (e.g., convenience 




management behaviors, social desirability, Type I error inflation due to multiple 
comparisons, and the use of two measures to assess the quality of social support). 
 Despite these limitations, the results of this study are promising because they 
shed light on the distinctive relationships of social support dimensions with health 
outcomes of persons with T2D. In addition, this study emphasized the important role of 
sociodemographic characteristics in explaining the relationship between social support 
dimensions and health outcomes.  
Recommendations for Future Research and Practice 
A group of recommendations are postulated based on the results of the review and 
the two subsequent studies. The review of the literature study suggested that the 
measurement of social support should be carefully considered. The selection of the best-
fit social support measures should be supported by a thorough evaluation of their 
psychometric properties and attention to the dimensions of social support intended to be 
measured. Also, it is recommended to use more than one measure of social support to 
increase the likelihood of identifying the most important dimensions essential to 
improving health outcomes in persons with T2D.   
The second study recommended to add more variables (e.g., diet, exercise, 
medication use) to the model that may improve its ability to predict glycemic control.  In 
addition, dietary adherence is recommended to be studied as a mediator variable in the 
relationship between sociodemographic characteristics and glycemic control; this may 
improve the understanding of the relationships between sociodemographic characteristics 




The above mentioned recommendations were considered in conducting the third 
study of this dissertation. This study’s results recommended future studies to explore of 
the role of self-management as a mediator in the relationship of social support 
dimensions with health outcomes using random sampling with larger numbers of 
participants and their support persons. In addition, it is recommended to use social 
desirability scales to eliminate the problem of social desirability and use mixed methods 
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Study Measures  
Demographic Characteristics and Medical History 
All answers are confidential 
Participant ID ________                                   Date ______________________ 
 
Age___                                                              Date of Birth______________ 
Sex: Put (X) in the appropriate box:            
                          Male                      Female 
 
Marital Status: Put (X) in the appropriate box: 
                         Married                 Divorced                     Widowed  
                         Single (never married)                            Living with someone as if 
married 
 
Employment Status: Put (X) in the appropriate box:  
                         Full time                  Part time                   Unemployed 
 
What was your age when you first diagnosed with Type 2 Diabetes? _____ Years 






Did anyone teach you how to take care of your diabetes? Put (X) in the appropriate box: 
              No           Yes 
If yes, list all of the people who taught you how to take care of your diabetes: 
________________________________________________________________________ 
Do you have any medical illnesses in addition to diabetes? Put (X) in the appropriate 
box: 
                No          Yes  




What is the type of health insurance that you have? 
 
What is the highest level of education you completed? Put (X) in the appropriate box: 
                         Did not complete high school                   High school diploma 
                         Vocational or some college                      College degree or higher                                                        
 
What is the total yearly income for your household? Put (X) in the appropriate box: 
                      0 to $20,000 
                    $20,001 to $40,000 
                    $40,001 to $60,000 
                    $60,001 or more  
Do you smoke cigarettes? Put (X) in the appropriate box: 
                   No         Yes                                       







How often do you have a drink containing alcohol? Put (X) in the appropriate box: 
                Never 
                Monthly or less 
                2-4 times a month 
                2-3 times a week 




SUMMARY OF DIABETES SELF-CARE ACTIVITIES QUESTIONNAIRE 
The questions below ask you about your diabetes self-care activities during the past 7 
days. If you were sick during the past 7 days, please think back to the last 7 days that you 
were not sick. Circle one number from each line. 
Items Number of Days 
Diet  
1. How many of the last SEVEN DAYS have you 
followed a healthful eating plan? 
0 1 2 3 4 5 6 7 
2. On average, over the past month, how many DAYS PER 
WEEK have you followed your eating plan? 
0 1 2 3 4 5 6 7 
3. On how many of the last SEVEN DAYS did you eat five 
or more servings of fruits and vegetables? 
0 1 2 3 4 5 6 7 
4. On how many of the last SEVEN DAYS did you eat 
high-fat foods, such as red meat or full-fat dairy 
products? 
0 1 2 3 4 5 6 7 
Physical Activity  
5. On how many of the last SEVEN DAYS did you 
participate in at least 30 minutes of physical activity?  
(Total minutes of continuous activity, including walking). 
0 1 2 3 4 5 6 7 
6. On how many of the last SEVEN DAYS did you 
participate in a specific exercise session (such as 
swimming, walking, biking) other than what you do 
around the house or as part of your work? 
0 1 2 3 4 5 6 7 
Blood Sugar Testing  
7. On how many of the last SEVEN DAYS did you test 
your blood sugar? 
0 1 2 3 4 5 6 7 
8. On how many of the last SEVEN DAYS did you test 
your blood sugar the number of times recommended by 
your health care provider? 
0 1 2 3 4 5 6 7 
Foot Care  
9. On how many of the last SEVEN DAYS did you check 
your feet 
0 1 2 3 4 5 6 7 
10. On how many of the last SEVEN DAYS did you 
inspect the inside of your shoes? 
0 1 2 3 4 5 6 7 
Medications   
11. On how many of the last SEVEN DAYS, did you take 
your recommended diabetes medication? 







MEDICAL OUTCOMES STUDY SOCIAL SUPPORT SURVEY 
People sometimes look to others for companionship, assistance, or other types of support. 
How often is each of the following kinds of support available to you if you need it? 

















1. Someone you can count 
on to listen  
to you when you need to 
talk 
1 2 3 4 5 
2. Someone to give you 
information to  
help you understand a 
situation 
1 2 3 4 5 
3. Someone to give you 
good advice  
about a crisis 
1 2 3 4 5 
4. Someone to confide in or 
talk  
to about yourself or your 
problems 
 1 2 3 4 5 
5. Someone whose advice 
you really want 
 
1 2 3 4 5 
6. Someone to share your 
most private 
worries and fears 
with
  
1 2 3 4 5 
7. Someone to turn to for 
suggestions about  
how to deal with a 
personal problem 
1 2 3 4 5 
8. Someone who 
understands your 
problems 
1 2 3 4 5 
9. Someone to help you if 
you were  
confined to bed 
1 2 3 4 5 
10. Someone to take you to 
the doctor if  
you needed it 




11. Someone to prepare your 
meals if  
you were unable to do it 
yourself 
1 2 3 4 5 
12. Someone to help with 
daily chores if  
you were sick 
















13. Someone who shows you 
love and affection 
 
1 2 3 4 5 
14. Someone to love and 
make you feel wanted 
 
1 2 3 4 5 
15. Someone who hugs you 
 
1 2 3 4 5 
16. Someone to have a good 
time with 
1 2 3 4 5 
17. Someone to get together 
with for relaxation 
1 2 3 4 5 
18. Someone to do something 
enjoyable with 
1 2 3 4 5 
19. Someone to do things 
with to help you get  
your mind off things 













SOCIAL SUPPORT QUESTIONNAIRE 6 (SSQ6) 
The following questions ask about people in your life who provide you with help or 
support. Each question has two parts. For the first part, list all the people you know, 
excluding yourself, whom you can count on for help or support in the manner described.  
Give the person’s initials and their relationship to you (see example). Do not list more 
than one person next to each of the numbers beneath the question. For the second part, 
circle how satisfied you are with the overall support you have. If you have no support for 
a question, check the words “No one,” but still rate your level of satisfaction.  
Do not list more than nine persons per question. Please answer all questions as best you 
can. 
Example: 
Who do you know whom you can trust with information that could get you in trouble? 
0 No One  1 A.A. (Father) 2 D.G. (Spouse) 3 L.F. (Friend)  4 
5 6 7 8 9 
How Satisfied? 
1. Very  
satisfied  
2. Fairly  
satisfied  
3. A little  
satisfied  
4. A little  
dissatisfied   
5. Fairly  
dissatisfied  





1. Whom can you really count on to be dependable when you need help? 
0 No One  1 2 3 4 
5 6 7 8 9 
How Satisfied? 
1. Very  
satisfied  
2. Fairly  
satisfied  
3. A little  
satisfied  
4. A little  
dissatisfied   
5. Fairly  
dissatisfied  
6. Very  
dissatisfied  
 
2. Whom can you really count on to help you feel more relaxed when you are under pressure 
or tense? 
0 No One  1 2 3 4 
5 6 7 8 9 
How Satisfied? 
6. Very  
satisfied  
5. Fairly  
satisfied  
4. A little  
satisfied  
3. A little  
dissatisfied   
2. Fairly  
dissatisfied  





      
3. Who accepts you totally, including both your worst and your best points? 
0 No One  1 2 3 4 
5 6 7 8 9 
How Satisfied? 
6. Very  
satisfied  
5. Fairly  
satisfied  
4. A little  
satisfied  
3. A little  
dissatisfied   
2. Fairly  
dissatisfied  
1. Very  
dissatisfied  
      
4. Whom can you really count on to care about you, regardless of what is happening to you? 
0 No One  1 2 3 4 
5 6 7 8 9 
How Satisfied? 
6. Very  
satisfied  
5. Fairly  
satisfied  
4. A little  
satisfied  
3. A little  
dissatisfied   
2. Fairly  
dissatisfied  
1. Very  
dissatisfied  
      
5. Whom can you really count on to help you feel better when you are feeling generally 
down-in-the dumps? 
0 No One  1 2 3 4 
5 6 7 8 9 
How Satisfied? 
6. Very  
satisfied  
5. Fairly  
satisfied  
4. A little  
satisfied  
3. A little  
dissatisfied   
2. Fairly  
dissatisfied  
1. Very  
dissatisfied  
      
6. Whom can you count on to console you when you are very upset? 
0 No One  1 2 3 4 
5 6 7 8 9 
How Satisfied? 
6. Very  
satisfied  
5. Fairly  
satisfied  
4. A little  
satisfied  
3. A little  
dissatisfied   
2. Fairly  
dissatisfied  









AUTONMOY AND RELATEDNESS INVENTORY (ARI) 
Who is the most important person in your life? This could be anyone: your mother, your father, 
your boyfriend, or any other male or female relative or friend, or helping professional such as 
social worker or minister. Please tell me the relationship of that person to you: -
__________________________________. 
Next, please indicate how will each of the following statements describes this person. Circle 
one number from each line.  
Items 

















 like  
him/her 
1. Talks over his/her problems  
with me. 
1 2 3 4 5 
2. Is always trying to change me.  1 2 3 4 5 
3. Respect my opinions. 1 2 3 4 5 
4. Acts as though I am in the  
way. 
1 2 3 4 5 
5. Is there when I need him /her.  1 2 3 4 5 
6. Won’t take no for an answer  
when he/she wants something. 
1 2 3 4 5 
7. Tries to understand how I see  
Things. 
1 2 3 4 5 
8. Gives me as much freedom as I  
want. 
1 2 3 4 5 
9. Is always thinking of things 
that would please me. 
1 2 3 4 5 
10. Argues back no matter what  
I say. 
1 2 3 4 5 
11. Encourages me to follow 
my own interests. 
1 2 3 4 5 


























12. Makes fun of me. 1 2 3 4 5 
13. Is very willing to help when  
I need it. 
1 2 3 4 5 
14. Wants to have the last word 
on how we spend our time. 
1 2 3 4 5 
15. Thinks I am worth listening  
to. 
1 2 3 4 5 
16. Lets me make up my own 
mind. 
1 2 3 4 5 
17. Has a good time with me. 1 2 3 4 5 
18. Wants to control everything 
 I do. 
1 2 3 4 5 
19. Is happy to go along with  
my decisions. 
 
1 2 3 4 5 
20. Says I am a big problem. 1 2 3 4 5 
21. Does what he/she can to make  
things easier for me. 
1 2 3 4 5 
22. Expects me to everything 
 his/her way. 
1 2 3 4 5 
23. Makes me feel I can tell him 
 or her anything. 
1 2 3 4 5 
24. Thinks it’s okay if I disagree 
 with him/her. 
1 2 3 4 5 
25. Asks me to share things  
he/she enjoys. 
1 2 3 4 5 
























27. Considers my point of view. 1 2 3 4 5 
28. Doesn’t think about me very 
 much. 
1 2 3 4 5 
29. Tries to comfort me when  
things go wrong. 
1 2 3 4 5 
30. Acts as if he/she doesn’t  
know me  
when he/she is angry. 
1 2 3 4 5 
31. Wants me to tell him/her  
about things that are  
bothering me. 
1 2 3 4 5 
32. Let me do anything I want  
to do.  




















DEPRESSION, ANXIETY, AND STRESS SCALE (DASS-21) 
Please read each statement and circle a number 0, 1, 2 or 3 which indicates how much the 
statement applied to you over the past week. There are no right or wrong answers. Do 
not spend too much time on any statement. 
The rating scale is as follows: 
0 = Did not apply to me at all - NEVER 
1 = Applied to me to some degree, or some of the time - SOMETIMES 
2 = Applied to me to a considerable degree, or a good part of time - OFTEN 
3 = Applied to me very much, or most of the time - ALMOST ALWAYS 
Circle one number from each line. 
Items   Never Sometimes    Often  Almost 
 Always 
1. I found it hard to wind down. 0 1 2 3 
2. I was aware of dryness of my mouth 0 1 2 3 
3. I couldn’t seem to experience any positive  
feeling at all 
0 1 2 3 
4. I experienced breathing difficulty (e.g., 
excessively rapid  
breathing, breathlessness in the absence of 
physical exertion) 
0 1 2 3 
5. I found it difficult to work up the initiative 
 to do things 
0 1 2 3 
6. I tended to over-react to situations 0 1 2 3 
7. I experienced trembling (e.g., in the hands) 0 1 2 3 
8. I felt that I was using a lot of nervous  
energy 
0 1 2 3 
9. I was worried about situations in which I  
might panic and  
make a fool of myself 
0 1 2 3 
10. I felt that I had nothing to look forward to 0 1 2 3 
11. I found myself getting agitated 0 1 2 3 
12. I found it difficult to relax 0 1 2 3 
13. I felt down-hearted and blue 0 1 2 3 
Items        Never       Sometimes Often Almost 
        Always 




 from getting on with  
what I was doing 
15. I felt I was close to panic 0 1 2 3 
16. I was unable to become enthusiastic about 
anything 
0 1 2 3 
17. I felt I wasn’t worth much as a person 0 1 2 3 
18. I felt that I was rather touchy 0 1 2 3 
19. I was aware of the action of my heart in the 
absence of Physical exertion  
(e.g., sense of heart rate increase,  
heart missing a beat) 
0 1 2 3 
20. I felt scared without any good reason 0 1 2 3 
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